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The object of tliia eeries is to bring iato one focas tlie 
leading features and preseat posltioii of the moBt im- 
portnnt indiietrioB of the kingdom, 80 as to enable tie 
general reader to comprehend the enormous develop- 
ment that haa taken place within the last twenty or 
thirty years. It is evident that the great increase in 
education throughout ths country .1>^4, tended largely 
to foster a siinultanooup. ipteceBt in technical know- 
ledge, 88 evinced jbiiK ^ e^Kwi pt Art and Science, 
Schools, Trade Mceeuma, I^tcnrntfonal Exhibitions, 
&c. ; and this fitpt is.boraS'Cdt'.bJ a pernsal of the 
daily papers, in which the prominence given to every 
improvement in trade or machinery attests the desire 
of the reading public to know more about these 
matters. Ilere, however, the difficulty commences, for 
the only means of acquiring this information are from 
handbooks to the voriouH manufactures (which ore 
nsually too minute in detail for general instruction), 
from trade journals and the reports of scientific 
societies; and to obtain and sjBtenwifc.xB'Onii'sc.'SRaW^it^. 
details is a labour and a tax upon ■Oima wvi- ^«A^*^*' 
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PREFACE, 



which comparatively few persons care to surmount. 
In these volumes all these facts are gathered together 
and presented in as readable a form as is compatible 
with accuracy and a freedom from superficiality ; and 
though they do not lay claim to being a technical 
guide to each industry, the names of the contributors 
are a sufficient guarantee that they are a reliable and 
standard work of reference. Great stress is laid on 
the progressive developments of the manufactures, and 
the various applications to them of the collateral arts 
and sciences ; the history of each is truly given, while 
present processes and recent inventions are succinctly 
described. 
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POTTEEY. 



■"WrrHODT entemig into an elaborate diBsertation on the 
intiqtiitj' of the Art of Pottery, which would be out of 
place in Bo short an article as this, I will briefly state 
that the practice of making veasels from plastic claya, 
for holding liquids and provisions, first reenlted from 
the exertions made by man to emerge from his primary 
condition. It is a well-known fnct that vessels of clay, 
only partinlly baked, have heca found, together with 
stone implements belonging to prehistoric times, and 
thatthose vesaele, unfinished as they wore, had peculiar 
characteristics. But supposing that this was not bo, it 
must strike everybody, that after providing himsolf 
with those rude instruments wherewith to obtain his 
food and protect his life, man must have taken advan- 
tage of bifl power of observation to notice the property 
of plastic clay to retain water, and to find out to what 
Qsefiil purpose it might he brought for making vessels 
better suited to his wants, than the skins of animals or 
^U^iecee of wood roughly hollowed out. If not probable. 
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it is however not impossible, that the first ir 
in his hand a lump of soft chiy, should have tried to 
give it a ilefincd shape, in which case the art of pottery 
woTilJ be as ancient as the human race. It may have 
been anterior to the nso of fire, for a sound and useful 
pottery may he mude with clay hardened in the sun, as 
still practised in Egypt and India. At all events, it 
existed previous to the working of the first metal, as 
one can hardly understand how bronae could havo 
been melted without the assifitauce of veEsels made 
of fired clay carefully selected. Consequently it is 
admitted by everybody, thut this is one of the earliest 
of human inventionB, and that the material bus proved 
moat durable. This durability, secured by the appli- 
cation of heat, 18 a very remarkable phenomenon ; for 
while many other materials, apparently very hard, have 
been foiud unable to stand the atmospherie changes or 
the continuous contact <prith a damp soU, it was suffi- 
cient to submit this one to a very moderate heat, to be 
enabled to resist these various agencies for several 
thousands of years. This is porticnlarly noticeable in 
the black Greek pottery, which, while possessing all its 
former appearance, cau, however, be scratched by the 
nail or broken by a gentle pressure between the fingers. 
It is thus that we are indebted to the art of pottery for 
innumerable works of art, many of which have proved 
most useful in elucidating historical facts, and jnuking 
us acquainted with the habits, dresses, and coreiuonies 
of ancient peoples. 

One can understand how difSciilt it is to decide 
who were the earliest potters. It is a question that 
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i have often trierl to anawer, but whieli 

B not likely to tie ever solved. Pottery was created 

■ :to meet a special want of the human race, and wo 

I. find early pottery esisting in almost every part of the 

I world, in nnlcnown America, a& well as in Europe or 

I. Asia. It is, lioweTer, easier to decide which people 

I first esceUed in it, and in this reapeot we mnst giro 

t equal credit to the Egyptians and the Chineee. It is 

I mentioned in sacred history that more than 2000 years 

r B^o. the Egyptian potters were celebrated for their skill, 

and if we can believe Chinese tradition, the manu- 

&cturorB in Obina were at this same time under the 

oontrol of a superintendent appointed by the govern- 

l inenL Unfortunately, wo have very little information 

■tespecting the history of the art in China previoUB to 

e sixteenth century ; and although we have a notion 

r what thoy did and how they did it, it is wiser, with 

f imperfect knowledge, to abstoin from speculating 

i to when the different sorts of Chinese ware were 

' produced. But as regards tho Egyptians there is no 

nncortainty ; some of theii ceramic relics beat tbeir 

own inscriptions, and others have been found aaso- 

oiated with objects or monnments whoso dates have 

been carefully ascertained. We may well believe in 

their skill when we know that they wero acquainted 

with the moat difficult proccseos for making the bodies 

and ^' ~Qs, and that they used the same metallic osides 

for colouring their ornaments that we are now using, 

fiiongh often, let its acknowledge, with less success. 

a period of at least eleven hnndi'ed years, from 

B eighteenth to the twenty-fourth dynasty, tha^ 4ia.- 
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played conaiderable ingonnity in tbe prodoction of small 
figures, jewellery, ornaments, and hieroglyphic tablets, ia 
which sevorftl eorte of pottery mixtnreB and differently 
coloured glazes were moat cleverly associated. It ia 
from Egypt that sound principles of pottery making 
seem to have spread to the different nations ; first to 
the Phcenicians, who in their turn became famooB for 
their knowledge in the art of vitrifying mineral sub- 
stances ; and then to the Afisyrians. who seem to have 
applied pottery more specially to the ornamentation of 
their buildings. 

Qreece, who shortly after received her first notions 
of art from the two former nations, did not devote her 
energies so much to improvement of material and rich- 
ness of colour, as to the refined beauty of the shape and 
the eicellence of tho jtninting. 

In pottery, tho material is of little value, and it ie 
only by the art displayed in shaping and decorating it 
that ita price can bo increased. In this respect the 
Greeks proved to what enormous value it could bo 
raised, by making it the groundwork of their art, 
since sums equivalent to several thousand pounds of 
our money were readily paid by Eomon patricians for 
a single Corinthian vase. In this, as in the other 
branches of art, the recognized taste of the Greeks'will 
never bo surpassed ; and if at the present time little 
attention is paid by collectors to their ceramic produc- 
tions, it is probably owing as much to the versatility of 
our tastes aud fancies, as to our inability of showing 
the articles to thoir advantage. 

The Greets seem to have nwmo^"\ii.iA ftic patMsiMi 



rodnction of these fine works for sevon or eight 
Bntories at the least ; for although veeeek of the 
mo description were largely produced in Italy, it 
IB invariobiy by the Greeks, followiug ciosely the tra- 
itionB and modo of decorations of their oira country. 
t was only about a century B.C. that the Ronuins 
egan to create a pottery on. which they impressed 
r etamp, a pottery really their own ; I mean that 
rhioh is ho improperly called Samian and so oasily 
lown by its reddish colour nnd tho embossed orua- 
iDente with which it ie profuaely covered. It is, 
wever, genuine and charact eristic, neatly oaecutod, 
1 p<»BeBBing some standing qualities which did not 
lelong to the Greok. On the other hand, the refine- 
mt is deficient ; the forms are derived from the circle 
BStead of the ellipse ; tho plain surfaces are replaced 
y embossments, and the painting is absent. For four 
KntnrioB tho Bomans seem to have made this class 
E pottery in scvoi'al of their European settlements, 
biefly in Italy and in the provinces adjoining the 
Ethine. In the operation they seem to have required 
iome special material unknown to us, which imparted 
to its bright red surface a aemi-shining lustre or glaze, 
Ud which has proved remarkably durable. After this, 
the art of pottery eiperieneed a time of darkness, 
trhen all the refined processes seem to have been 
neglected, and primitive vessels, like those produced by 
Ihe Baxons, Gauls, and Celts, ranked amongst the best 
taamples. The decorations, if any, are rudimentary ; 
y is the painting reduced in a few instancea tu 
les or Bvuts made of a, different c\».v,Wt eri«a. 
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the embossed oratunents are reploceil by lumps of clay 
01 impressed liDQa iu a kind of geometrical disposition. 
Art was not quite dead, but it scarcely breathed. 
However, these BpecimciiB arc not altogether uninter- 
cBting, for they were the first efforts of our forefattera, 
and there is always a certain pleasure in witnessing 
the feeblest attempts made in the research of art. 

But the time came when pottery was to accumplieh 
another revolution, no less remarkable than the firat. 
Strangely enough, it was again from the East, in nearly 
tbo same proviuce in which it originally took its rise, 
that it was revived, and it is not unlikely that Bome 
faint tradition of the old processes was the source 
whence sprnng the now ceramic era, which was to 
extend to our own time. 

The precise date of this revival is not positively 
ascertained ; but it was probably contem]iorary with 
the establishment of Islamism omutigst tlio Arabe. 
The energy displayed by this people in improving and 
adapting the different fabrics to the requirements of 
their new roKgion, was no donbt beneficial to the art of 
pottery, and with their fanaticism and spirit of prose- 
lytism, they carried their new ideas to every country 
which thoy conquered. Syria became a great indiiB- 
trial centre, and some of its towns, such as Damascna, 
wore soon famous for the perfection of their wares. 
To reach Europe, however, this new movement did not 
take its course through Greece and Italy, as in the first 
instance; it was through Egypt and the North of Africa 
that, at the beginning of the eighth centmy, it made 
its way to Spain, where it Aieoame 6iuA"g es.\>i>^is!iiB&, 
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Ab regards pottery, nowhere were better Bpecimeng 
produced than in the towns of Malagu, Grenada, Cor- 
dova, and others, going northwards as far as Valencia 
and Toledo. The newest feature of the Arabian or 
Saracenic pottery (called Hispano-Moresco ware, when 
made in Spain) was t!ie introduction of the oxide of tin 
in the glaze, to render it opaqne. Previoua to ^thia 
innovation, when white was required for a design eso- 
cuted on a clay which did not take that colour in 
firing, these parts Lad to be covered with a silicions 
mixture, ,and snbacquently coated over with a trans- 
parent glaze. This was the Assyrian and Forsian 
process. To find a white opaque enamel, which could 
be applied direct on a coloured clay and adhere firmly 
to it, was a great discovery. 

Everyone now knows how successfully these people 
used pottery for the ornamentation of their buildings, 
and how ingeniously they mixed transparent and opaque 
enamels to obtain an unprecedented harmony of effect. 
Sot only did they use this tin enamel in parts, but 
also all over the ware, making it more or lees opaque 
BB they wished, and this was the origin of the pottery 
called majolica, which, according to tradition, was im- 
ported &om Majorca, to Italy, at the beginning of the 
fifteenth century, and for the introduction of which 
credit is given to Lucca Delia Eobia, Terra in-vitriata 
was the first name given by this sculptor to his works, 
when they were coated with this opaque mixture. 
There was at that time such an earnest desire to find 
suitable materials for art deconrtioiis, 'ii&X. *&» Tiss«; 
won ceased to be exc\wBi\eV^ a.-^^eft.'wi 
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tectaral purpoBes. TTnder the bonefioial influeDce of the 
revival of tasto for ancient iui:, &nd tlie oncoumgementa 
with which it met from tlio princes at that time luliug 
the Italian Bepublica, majolica attained its beauty, 
though its eitenial appearance reminded ns but little 
of itB Spanish or Oriental origin.. Dui'ing the com^e of 
the fifteenth and sixteenth centuries, the moat famous 
in the history of modern art, the influence of the great 
painters of that period was soon felt by those whom we 
may call the artists of pottery, for tho name of pottora 
ooiild hardly do them justice ; and several of them 
applied their talents to the reproduction, on that ware, 
of their most celebrated paintings. It was reported 
that Ferngino, Michael Angelo, Daphael, and many 
others, painted majolica wore, probably on account of 
their cartoons being often reproduced ; and it is suffi- 
cient to say that such talented men as Francisco Xanto 
da Rovigo, OraziaFuntana, and Gorgio Andreoli, devoted 
their energies to the improvement of this branch of ait. 
Most of the Italian towns had their manufactory, each 
of them possessing a stylo of its own, Beginning at 
Co&giolo and Deruta, they extended rapidly to Gubbio, 
Foirora.and Eavenna, to be continued to Gasteliluraate, 
BiminijUrhino, Florence, Venice, and many other places. 
After the sisteenth century, majolica soon dege- 
nerated in appearance and quality, the producers 
being more aniious to supply the market, than to 
devote to their ware the care and attention bostowed 
on it by their predecessors. In increasing the quantity 
of tin in their enamel, to make it look more like 
poreelain, tbey impoverished tkeii caVooja, mA. 'Cia& 



alteration, lioweTer pTejadicial to majolica, assietcd 
greatly in the new tranrfonnation wliicli it was subee- 
qneutly to nudeTgo. It waa under tLe name of faience 
that it continued to be known, and France and Holland 
became the principal centres of its manufacture. At 
Nevcrs it still resembled sligbtly the Italian ware, 
thongh at Delft, in Holland, it was principally made 
to imitate the blue and white wore of the Chinese, in 
which attempt the makers wore often remarkably euo- 
cessful. At Kuuen the blue ornamentation was relieved 
with touches of red, green, and yellow; at ITouBtiers 
the monochrome designs were light and uncummonly 
elegant ; at Paris, MaraeiUea, and many other places, 
the flower decoration of the old Sevres and Dresden 
ware was imitated with a freedom of touch and a fresh- 
ness of colour which is really cbarming. This pottery, 
which was a great favourite in the seventeenth and 
eighteenth centuries, declined rapidly soon after onr 
present earthenware made its appearance ; the chief 
inducement for the change, on the part of the mana- 
facturers, being the excessive price of tin, which is the 
chief ingredient of enamel. 

Except in the provinces contiguoDB to France, Ger- 
many was never a producer of majolica. It created, 
however, a pottery entirely of its own, full of originality 
in its general appearance, and which, by the peculiarity 
of the process, was really a very distinct type, I am 
alluding to the Flemish and German Btonewere. There 
is a tradition, that the first pieces were made in Holland 
at the very iMsginning of the Mtoon'tk miiA-oi-^. '^Nisi 
priDcipai caatre of ita prodiictioa waa, ^i.Q'flWi'as^ V 
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Gormauj, at Nuremberg, Batisbon, Bayreatb, 
feld, and other places ; but the beet were made in tfae 
noigbbonrhood of tho Lower Ebiae, where the clays ' 
most fitted for that clasB of pottery were easily to 
be found. Here we find, for tho first time in iEimipe^ 
tho body of tho ware partly vitrified by the high 
temperature to which it w&b submitted, and also the 
remarkable peculiarity that it woa glazed by the volar 
tilization of common salt, thrown into tho oven when 
the temperature had reached its climax. The oom- 
biuatioD of these two proccsseB had never been effected 
before, and it would be difficult on that account to find 
any connection between stoneware and some of the 
Egyptian potteries. This stoneware varied in colour : 
some was almost white, some brown, others of a light 
grey, the last being the most valuable when tho effeot 
was increased by blue or purple grounds, harmonizing 
admirably with the foundation colour of the ware. The 
shapes are generally elaborate, with a great many 
mouldings, enriched with embossed omoments in good 
taste, some of which were designed by no less an artiat 
than T. Hopfer. The decline of this stonowate began 
with the seventeenth century, and from that time to 
the present this material was only used for wares of 
the commonest kind. It is only very lately that it 
was revived sueoesafully by Messrs. Doulton and Caj 
of Lambeth. 

France, which had not as yet any ideas abont the 

process for imitating the Italian majolica, created 

towards the same time two new sorts of pottery, one of 

which 18 tie Paljesy ■ware, ftio uftics &» lit&R!Td» 

d'Oiron. Palissy, a very inqiuayiwB swv4 vtAA'tv^nfli 
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^nan, is said to have been pnaeeBBed by a strong desire I 

to reproduce some Italiau wore, wliich he hod the I 

opportunity of soeing; wliotiior it was a piece of 1 

majolica or of graffito is not known. Left to hia own I 

reaonrcee — for there was nobody to instruct bini — he I 

Bucceeded by perseyeruflce and industry in finding out I 

the procosB for making the different coloured glazes, I 

lat the Moors had naed long before him. There waa I 

diseovery in this, hut the talent which he displayed I 

n the mixing and blending of these vitreous colours, t 

mlnned with the incontestable originality of his 1 

mpositions. Lave made this ware very difficult to I 

Bitate. I 

I The time of its production was limited to the life of I 

alissy, for there is not ro&lly a single good piece 1 

phich can be traced to h!a successors. In the fa'ionce J 

1, incorrectly called Henri Dons ware, we find a I 

i cteam-colonrod earthenware taking precedence of I 

two hundred years over our own. It waa made between I 

B years 1524 and 1567, and we have now every proof I 

that three persons co-operated in this invention : Helune I 

de Hangest, who had been formerly entrusted by 1 

Francois L with tho education of his son, afterwards I 

Henry II. ; her potter at Oiron, named Francois 1 

Charpontier ; and her sccretar-y, Jehan Bemart. The I 

charming pieces resulting from the combination of I 

these three intellects wore few, and only intended to be I 

offered as presents to the friends of the noble lady at I 

court. This sufficiently explains tho monograms and I 

devices, which are found associated with tho elaborate I 

ornaments profusely spread over t\ieix B-vjrfaca, "Sft I 

rare was ever made before or after this, ■wtod'b.xeopasA. j 
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more care and delicato mnnipulation, and this oxplai 
why the highest prices paid in our generation for an 
article ef puttery hove been freely given for several of 
these cnriosities. Their principal feature consists in 
inlaying differently coloured clays one into the other, 
a process not quite new, aa it had hcen extensively used 
in modiffival times for making oncauBtic tiles for the 
fiooring of our churches, but they were so minutely and 
neatly executed, aud the designs so well distributed, 
that they are justly considered as marrela of work- 
manship. In speaking of these faiences d'Oiron, we 
can hardly admire sufficiently the variety in the pro- 
ductions of this period of the renaissance ; and if we 
select four of these specimens, such as a piece of FaeazR 
ware, one of stoneware, one of Palissy, and another of 
Oiron, they may fairly stand aa good illustrations of 
the ingenuity of man. 

The progress realized in these times seems to have 
undergone a sort of lull, and if we except the Prenoh 
and Delft faiences, which were a transformation of 
majolica, we find that the greatest portion of the seven- 
teenth century was not marked by any new discovery 
or decided improvement. Towards its close, however, 
we begin fo notice in Germany and the western 
countries of Europe several attempts at making a ware, 
possessing tho throe standard qualities of whiteness, 
hardness, and transparency of the Chinese, and these 
were the precursors of the groat movement which 
occupied the wholo of the eighteenth century. As 
might be expected, inquiries maiJo in different countries 
hy persons unacquainted with each other, brought 
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I difibreat results ; and if thoy failed in so much, that a. 
porcelain identical to the Oriontnl was not reprodnced, 
all of thom eucceeded in making a white ware of their 
own, adapted to the materials which they hod at their 
disposal. And thus arose in each comitry the source 
of a proeperons trade. 

It is only at that 'period that England began to take 

her poBitioQ amongst the piuducere of pottery, at least 

in a manner doBorving of that name. Up to that time, 

if we were to judgo by the quality of her work, she did 

not seem fitted for it, no more than for any sort of mann- 

ferOtiize which roqnired taste or a certain knowledge of 

the arts of design. In fact, it is easy to notice in 

looking at our collections of art manufactures, that 

the Cnglish samples are deficient in many reepoctB ; 

they may bo gaudy without harmony of colour, or 

elaborato without refinement, eihibiting a certain 

amount of roughness in execution when placed side 

by side with Italian, French, or German specimens of 

the same elasa. It is likely, with certain erceptions, 

that the Anglo-Saxon race did not feel much the want 

of all those niceties, and did not make great exertion 

to esoel in the practice of thoBC arts, for the apprfr- 

elation of whicJi its miud was not yet BufBciently 

cultivated. It has been remarked, that as the progress 

of art was constantly from East to West, the geogra- 

^^bical position of England might account in some 

^nespects for her backwardness. However, like children 

Hpf slow growth whose nndcrstanding .does not soem 

Bindck or acute, but who afterwords derive the benefit 

^K their reserved Etrength, England, coming almost the 
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ware waa generally light and well shaped, and thongh 
the plaster moulds were unknown at the time, and were 
only introduced fifty yours later, the impreBsions taken 
&om metal moulds are neat, and fhow the omamente 
standing sharply out from the surface. This, combined 
with the peculiar appearance giyen to the surface by the 
sublimation of the Bait, and its light colour, arc the prin- 
cipal features of the Burslem ware, which continued in 
eiiatenco till 1780, although before that date more per- 
fected articles had found their way to the market. The 
brothers Elers used to make a groat secret of their 
mixtures, and left the district as soon as the other 
manufacturers became acquainted with thorn. Astbury, 
who had been instnimectal in robbing them of their 
prooeases, was one of the most intelligent araongst 
these potters, and it was he who, in 1720, introduced 
the flint, calcined and ground, for whitening the body 
of the ware, one of the greatest improvemonts in the 
making of earthenware. He seems to have been a 
thoughtful and persevering man, and it is said that 
the idea of this new material was suggested to himj by 
seeing a shoeing smith calcining a flint, for the purpose 
of blowing the dust in the eyes of a horse which was 
afflicted with a kind of blindness. This is probably 
only a fiction, as the idea must have originated from 
witnessing the change undergone by flint when brought 
to a red heat. 

As the pottery trade was taking root in the district, it 
is no wonder that we find many intelligent manufacturers 
doing their best to improve it and make it profitable. 
Eminent amongst them waa 3oBiB.WJea.gw(ioi, Vbjaaa 
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as a potter is never likely to perish. For par- 
tioTilars concerning his private life, trade, and manu- 
facture, there are two excellent boobs, by Miss Motoyard 
and Mr. Llewellyn, in which every matter of interest 
about him baa been carefully entered. Bom at 
Buralem, in 1730, of a family of pottore, he began by 
serving bis apprenticeship as a, thrower under his 
brother, and must have settled in business very early, 
as he bad had already two partners when bo set up on 
his own account, in 1759, being then only twenty-nine 
years of age. His first attempts seem to havo been 
icted to making a green ware, that is, a whito ware 
'ered with a glaze of that colour, which he succeeded 

getting particularly bright ; and also to the tortoise- 
ehell, which had its surface mottled with glazes differ- 
ently stained, and which, by their blending when they 
are fused in the oven, present some analogy with the 
works of Palissy. 

One of Wedgwood's decided anccesses was perfecting 
the white cream-colour ware, which was so superior to 
anything done before, thitt it commanded at once a 
great sale at homo and abroad. Queen Charlotte 
admired it much, and, in consequence of her patronage, 
it took the name of Queen's ware, luder which it was 
known for a long time. It is light, of a pleasing colonr, 
and elegantly shaped, and in the bauds of artists has 
. admirable material to paint upon. 

fXt would take too long to enumerate all the improve- 
its which Wedgwood effected in his trade in tbo 
id half of the laat century, but X to>isS. msBJaaQ. 

prominent amongst Ma works, ttie Wact ^gj^'waa 



and jasper wares, in making which he had no assistance 
whatever, and which coustitnto two new and perfect 
types in pottory, rrom Weilgwood'a origin and early 
labonrs, it in easy to guess that his instruction moat 
have been limited ; bat he was a clear-minded and 
inq^niring man, posseHsing that sort of intuition by 
which he could easily undorstitnd things, which in 
other people would have reijuired prelitainary studies ; 
besides, he hod a natural taste for art and a systematic 
way of going through his esperiments, which were sure 
to bring thorn to a sucoqsaful issue. It was his good 
fortune to be assisted by two men of superior iatolli- 
gence, viz. Flaiman, the sculptor, who designed many 
of his shapes and modelled for him an almost innumer- 
ahle nuiubor of subjects for slabs and cameos ; and 
Thomas Bentley, a distinguished scholar, with whom he 
was comraai'cially conuoctod, and whose knowledge of 
art )io found of great utility. 

When Wodgwood died, in 1795, the ceramic mantt- 
facture had estensivtly developed, and had extended 
from Burslem to the small towns in the neighbourhood. 
From all this it must appear that although Wedgwood 
was the most brilliant typo amongst the English potters 
of that period, the trade was already well established 
when he entered the business, and there was every proba- 
bility that it would become one of the staple industriea 
of this conntry. To give all the credit to hira would be 
an injustice to several men, who, like the tiro Joaiah 
SpoJes, effected great improvements, or brought into 
use new and useful materials. 
Whea I apeak of the cMna manMticWitt, \^ vi\U. ha 
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seen that, besides the Staffordshire potters, several very 
cQever men at Bow, Chelsea, Plymouth, Worcester, 
Derby, and other places, were at work to establish the 
mamifacture of the soft and hard porcelain, proving 
beyond a doabt, that most energetic efforts were 
being made to raise the pottery trade of England 
to the same level as that of Prance or Germany. If 
we did not then succeed in making soft china like 
that of Sevres, or hard porcelain as good as the 
Dresdun, we soon became the masters of the market as 
regards eartheaware^ — a poeitiou that we ore not likely 
to lose for many years to come. Amongst the ciream- 
stances which combine to make our position particn- 
larly strong, it is enough to mention our independence 
as regards the supply of the raw materials, and the 
abundance of oiir clays and fuel, of a better quality 
than those at the disposal of our competitors. EesideB, 
the localization of this manufacture ia Staffordshire 
has caused the concentration in this spot of an intelli- 
gent population, acquainted with the traditions, from 
which the different branches of the trade can he easily 
fed. 

The soil of Staffordshire produces a variety of clays 
which are used for common ware ; but the most im- 
portant is the one called mar/, which is fire-clay from 
the beds of the coal measures, used for making the 
" saggers," or clay boxes, in which the ware is placed 
before it is sent to the ovens. The quantity required 
for this purpose is very largo, and it was of the ntmost 

Haportance that such material should \«i %fltA, ijuaw^, 

^Bi2 eaaUy procured. 
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At preaent,' howover, the clays necGseary to make 
oliina or earthoawfire are not found in Staffordaliire, 
but are scut from the countiee of DoTBot, Devon, and 
the Duchy of Cornwttll, where they conBtitnto an im- 
portant branch of commerce. It is a common oecnr- 
renco to hear people, visiting Staffordshire for the first 
time, wondor at the apparently abuonnal fact of an 
industry settling in a district where none of the 
requisite materials are to be found, I bavc mentioned 
in the preceding pages how it happened that the trade 
firat settled in Burslem ; and a short explanation vill 
show that although more perfect clays from distant 
counties had to be used, there was no need to change. 

For baking pottery the quantity of fuel required 
is comparatively large. When, independently of the 
ovens and kilns, we take iuto account what is absorbed 
by the steam engines, preparation of materials, and 
warming of the shops, we find that for every ton of 
manufacturod goods, at least throe tons of coals are 
wanted, and that for decorated goods it will take twice 
that quantity, and even more. As the districts &om 
which the clays are sent have no coals, the advantage 
of paying the carriage on the smallest number of tons 
to be brought to the works becomes evident. 

The potter's clay derives its origin from seTeial 
felspathic rocks, which under various influences have 
been decomjioeed, and the finest portion washed away, 
to be collected in natural depressions of the soil, where 
it has formed beds of various thickness. Chemically 
speaking, it is a silicate of alumina in combiaatioii 
with water, with the addition, in Bman. i^oMs.'o.^ita, trf 
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different inateriale, sncli as potash, soda, lime, or iron, 
acting as flmes on the silicate, which otheTwiee would 
give no sigLS of vitrification. The iron, which may 
exist in different states, has a coluoring effect injnriouB 
to the clay, which, to be neefol, moat be almoet free 
from it. When this condition occara, the excellence of 
the clay is determined by the quantity of alnmina that 
it contains. Pure silica, in the form of quartz, flint, or 
sand, is a very easy material to procors when wanted, 
bnt as no geological formation yields alumina in the 
pnie state, no other can be got, besides that which 
already exists in the clays. It is a common error to 
say that it is the silica which renders them refrac- 
tory. It ia true that pure silica can stand any amonnt 
of heat without fusing, bat its readiness to combine 
with alkaline matter and form vitreous componnd?, 
renders its oso objectionable when heated with me- 
tallic oxides. An excess makes the wares brittle and 
unable to resist sudden changes of temperature, while 
alnmiua, on the contrary, gives these qualities, and 
with them the plasticity required for the working of 
the ware. From it the clays deri»o the property of 
absorbing and retaining a large qnantity of water, and 
Bneh is ita affinity for it, that sometimes a red beat will 
hardly suffice to expel it completely. Alumina is a 
light material — silica a heavy one ; and a jiottcr ought 
to know approiimutively in testing the density of a 
sample, whether it is rich or poor in either of the two. 
The reason, why the clay deposits are richer in 
alomina than the rocks from which, t^e^ on^xtB.\i>^~'\% 
explained by the lightneaa o£ ttxia eVomsioXi ■w'kvOq. 
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being kept in Buspension in water for a longer time 
was consequently carried farther, leaving the silicioas 
refuse to settle on its way, 

For enrthenwftre or china, the English potters use 
only two sorts of clays : the hall clay, also called blue 
clay, and the kaolin. For porcelain the last only is 
used ; fur earthenware, both, The ball clay, exported 
from TeigmnoTith and Poole, conies from the lower 
tertiary clays of Devon and Dorset, and is remark- 
ably good and plastic, the quantity of iron being com' 
paratively very Email. The ball clay from Poole is dng 
in the neighbourhood of Waroham, by Mr. Pike. It is 
of a very superior kind, and more than 70,000 tons are 
sent from that harbour alone to the potteries, besides 
smaller quantities to the Continent. As it possoraes B 
little more alumina than those from Teignmouth, 
which are dug at Teigngraco and Whiteway, near 
Bovey Heathfield, they ought to have a little supe- 
riority over these, although in practice the differonoe 
is not always perceptible. 

Kaolin is the Chinese word given to the clay from 
which hard porcelain is made, though here it is gene- 
rally called China or Cornish clay. This material is 
fonnd in some granitic rocks in an advanced state of de- 
composition; the felspar, their most important element, 
having under external influence lost the greatest porticm 
of its alkali, and become converted into a kind of eairth, 
By agitation in a large quantity of water it disaolveB 
readily; the jefnse, compoaed of quartz, mica, schorl, 
and undecomposed felspar, sinks by its own weight to 
the bottom of the tank wliBre Aifi U^mi iiBslsraSh \a ^a 



POTTERY. 



23 



I 



run; and the finest part, which is the kaolin, ib car- 
ried faither to large receptacles, where it iiccumulateB. 
"When these are full, the clay is removed and dried for 
export. In that state it is very white, and althoagh 
plastic as the ball clay, contains a little more 
altunina and less iron, which accounte for its resiRting 
much better the action of fire. It is principally ob- 
tained at St. Stephens and St. Austell, in Cornwall ; Lee 
Moor, near Dartmoor, in Devon, and a few other places ; 
the whole of them sending to the potteries about 
130,000 toEa annually. 

From the same dietricts comes another granite, in a 

lees advanced stato of decomposition, called Cornish 

ine, which is used fresh from the mine without 

iforther preparation. In it the felspar retains its alka- 

!line element, so that it can be easily melted, and is 

lund a useful and cheap flus for the vitrification of 

lus mistures. The composition of these rocks 

leg considerably, so that it requires constant oicpe- 

ints to detenniae in what proportion the quartz 

■and the fusible parts stand to each other. 

Flints arc also largely used iu the manufacture oi 

:thenware. They are found abundantly in the chalk 

f^districts, the hxovm sort being considered the best. 

'XTnder a moderate red heat they become white and 

and may be easily crushed between iron rollers. 

that state they are placed in pans of water and 

ituid by large stones of chert, till they become sufB- 

itly divided to remain in suspension in the liquid 

''irithout sinking and hardening at ftie \>otena t 

wbjcb, by the way, ore called " ai'fe." "?^is.^» « 
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oompontively a cheap material, and tbc!t carriage to 
StaffonMiiro represents a large portion of their cost. 

Such are the four materials essential for making 
earthenware. The respective quantities In which they 

are naed varies ia each monnikctoiy, bnt the principle 
in always the same : the ball clay beiug the foundation, 
and flint the whitening material ; but as an excess of 
this would make the body difficult to work, Cornish 
clay assists in making it whiter and less liable to 
break under a heavy weight or sadden changes of tem- 
perature. The Cornish stone is used in a small quan- 
tity M a flux, to render the ware more compact and of 
a closer texture. When the mixture of these materials 
is completed, the colour taken by earthenware when 
fired would not be a perfect white ; the quantity of 
oxide of iron esiHting in the clays, however small, 
would be still sufficient to impart a yellowish tint, 
particularly after the glazing of the ware. This is 
counteracted by the addition of a small quantity of 
oiide of cobalt, the power of which over the iron, oe 
a staining material, is such as to neutralize it com- 
pletely; the result, in fact, being the Bume as that 
obtained by washerwomen, who use blue to the linen 
with the object of making it look white. 

From the moment that the materials are extracted 
to the time when tho goods are perfected, the number 
of distinct operations to perform is so great, that I can 
only give a summary description of the most importaut- 
Tho grinding of those materials which are not already 
in a fine state of division is one of the most essential, 
/or upon it depends the HOimcliieBa ot ftie ■*»!«, Baii. 
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I without it tie difficulties of workmanBhip would be 
greatly increased. It must be so perfect, that when the 
diflbrent components are put together in the slip state, 
they should mis readily and fonn a homogeneona 
componnd. The grinding for the use of iiottere is a 
trade of itself; but good quality is of such import- 
ance, that the mannfacturers who can aSbrd it prefer 
having mills of their own. In these the different mate- 
rials are ground in water in separate pans, till they 
can pass freely through fine silk lawn, and ace after- 
vards stored in distinct reservoirs, and the excess of 
water removed, so that a quart measure of each should 
weigh a determined number of ounces. As the potter 
knows beforehand the proportion of solid matter con- 
tained in each liquid measui'e, it only remains for him 
to count the number of quarts or gallons which must 
be introduced into the body of the ware. This being 
done, the liquid masa must bo deprived of its Buper- 
abundance of water. Till lately it was the cnstoiQ to 
eflect this by running the slip 10 or 12 inches thick 
over the surface of long kilns, paved with bricks and 
provided with flues underneath. The heat which was 
maintained in these, assisted by the porous natui'e of tho 
bricks, was sufficient to bring it to the proper state of 
toughness ; but the kilns could not be filled more than 
once a day, and required besides a large quantity of 
fuel, much of which was wasted in the form of dense 
emoke. Now, thanks to tho new apparatus of Messrs. 
Needhom and Kyte, the same result is obtained with 

■Beat saving in space, time, and fuel. 

K^^s proaem is simple, and eoay to maBa^ft. tia %ww 
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as the Gnal mixture is sifted, the slip is directed to a 

well, whence it is raised by an hydranlic pump and 
sent to the preeaes, which are composed of a variable 
number of large wooden frames. These are closely 
ribbed on both faces, and, when placed side by side in a 
vertical position, they leave in the middle an interval 
of about three-quarters of an inch in thickness. I^ach 
of those hollow compartments is lined with a sheet of 
strong cotton stuff, folded in Buch a way as to form a 
bag, in the middle of which a small metal fitting passes 
through the upper part of the frames, and forms the 
spring by which the slip can be admitted into the 
interior. When the bags are tied together, the slip is 
admitted into their interior and submitted to such pres- 
sure from the pump, that the water filters through the 
interstices of the stuff, and escapes by the small intervals 
left between the ribs of the frames. After allowing a 
Buf&cient time for the action of the pump, the presses 
are dismounted, and the solid clay is found in tlie middle 
of the bags, ready for use in the various departments. 

The processes for shaping the different articles are 
many. For the more expeditious prepsirationa of the 
wares, it was necessary that each workman should 
devote the whole of his time to a special branch of his 
art. For this reason we have several classes of potters, 
called according to their avocation : throwers, turners, 
handlers, hollow and fiat ware pressers, figure and 
ornament makers, tile makers, modellers, mould and 
sagger makers, besides those who aro employed in the 
decoration of the goods. Of all those various branches, 
the moat attractive for those wto sae 'sitaesKoi^ ■■*. 
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r the first time, ia the throwing ; and it is ,a sonrce 

amazement for them to see how qnickly, in tho 

ads of the potter, tho same lump of clay can be 

mafonned in a variety of wsiys. 

The pottfir'e wheel is of great antiquity. In some 

Egyptian hieroglyphics from the tomhs of Beni-HasBan, 

known to have heen made duiing the twelfth dynasty, 

the different occupations of the potter are painted with 

great distinctness. In one of these, two potters ore 

using the wheel for making their vesaels — implying 

that this contrivance has been in nse for something 

like four thousand years. The forma and proportions 

of the wheels may bo varied without altering the 

irinciple. A spindle, finished at ita lower end in the 

31 of a pointed pivot, ia placed on a hard aubatance 

which it can easily revolve. The upper end ia 

ftimished with a wooden head or small platform, on 

which the lump of clay ia to be placed, and between 

thia head and pivot is fixod an horizontal wooden disc 

'of large diameter, which acts as a fly-wheel and keeps 

ipindle in motion for a certain length of time. 

motion may be given by the hand, the foot, or 

mechanical power, which eauaea the spindle ta revolve 

with great velocity. A good thrower requirea a great 

deal of practice, o8 he ia espected to throw several 

liundred pieces a day, although the art is far from being 

what it was in tho olden times. In consequence of 

the new plan of presaiitg all large pieces in plaster 

moulds, the thrower has but amall or moderate size 

to work, and these he finielica otiV^ m'Cn.ft\Tis5wi, 

vmg t&e ontaide to be dona by fka \,iimCT,'«Vca.'&is. 
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piecee arc in a more advanoed atate of dryness. 
division of work, brougbt aboot by tbe exigencies of 
the trado, is very much to be regretted, for the old 
thrower was really an artist wbg could impress hia 
feeling on tbe work wbicb was ontruBted to him from 
beginning to end. He has not now tbe same oppor- 
tunity of showing his skill, and cannot take in hie work 
die pride and interest which he wonld have felt if 
circumstances had not been altei'ed. The same may 
bo said of tho tumor, who finisbcH tbe outside on a 
lathe like that used for turning wood. The thrower 
prepares tlio pieces of a thicker bulk than is required, 
and it is the tnmer'a business to bring them to a proper 
thickness by removing tho escess of material and 
giving to tho exterior a smooth and highly finished 
sur&ce. If the handles ore ornamented, thoy are 
pressed in plaster moulds ; if plain, they are squeezed 
ftota a brass cylinder, filled with clay, with a small 
aperture at the bottom, from which it escapes under flie 
prosBure in long ribbons. These aro placed side by 
side on a board, cut across at tho required length, and 
bent in the form of handles when they got sufficiently 
hard. They are afterwards fitted, and made to adhere 
to tho pieces by means of a little water or slip dropped 
from the point of a brush. 

Hat pieces, such as plates, dishes, saucers, and the like, 
are made in plaster moulds, on which a bat of soft clay 
is tightly compressed by a hand tool, called a polisher. 
The process is very expeditious, although the proaser 
is obliged to repeat the operation twice, to give more 
preesare and finisii. For this Mni ot -wKta •&"&« ■^'Cwrfa 
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called a jigger, is Bimplified bo fur, that the iron 
spindle resting on its point and fixed to a beach, ia 
provided only with a round plaster head on which the 
moulds are placed. The presaer keeps this in motion 
ith his left hand, whilst with the right he guides the 
ilishcr. 

In those manufactories which have adopted the 

latest improvements, the jiggers are worked by steam 

power, and the stoves in which the pieces are sent to 

dry are heated by stoam pipes. These are constracted 

on a new principle, consisting in a nnmber of shelves 

which revolve round a central spindle, so that by a 

gentle push of the hand, each section is successively 

raght in fiwnt of the door, giving the opportunity of 

lOving or putting in the moulds. This simple con- 

Lvanoe does away with the necessity for the assistant 

itoring the stove, and feeling the bad eflects of 

When the pieces are not eiactly round and cannot 
thrown or pressed on jiggers, it is the custom to 
them made in plaster moulds, which have been 
m models prepared for the purpose. As long as 
i6 clay keeps soft, it takes the shape of any hard 
sabstance against which it is pressed, and for that 
reason, plaster, which has the property of absorbing 
moisture readily, is preferred. The use of plaster for 
moulds is comparatively recent, and although its pro- 
perties were known in early times, there is no evidence 
that it was ever employed for that object. Greeks, 
and Eomans, had their mcralAa "maft-a al 
JAinese, in raw clay tliorou^iij i^isa 
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StaSbrdsIiirc, before the use of plaster, they were 
mode of fired q\aj or metal ; hut phister is more 
economical tlian auy of these, although moulde mads 
of this material do not last long, aud ret^uire constant 
renewing. 

The making of moulds, well adapted for pressing the 
Tarions shRi>eB, is a very important part of the potter's 
husinesB. They must allow of a certain amount of con- 
traction, and, at the some time, must easily dislocate 
without pulling away any port of the piece, which is 
still sufficiently soft to he distorted hy careless honiUing, 
Some pieces will require moulds made in one or two 
parts; others, a large quantity of them, the varioas 
fragments being in that case pressed separately, and 
carefully put together afterwards. The pressing is done 
in tliis way : the potter begins to flatten a lamp of clay 
in the form of a bat, and transfers it to the inside of the 
moulil ; then, by the repeated blows of a sponge in his 
right hand, he compels the soft material to take the exact 
foim of the mould, and, of course, of any omametation 
which may he on its inner surface. A good presser 
ought to be systematic in his work, and not to apply 
more pressure to one part than to another, otherwise 
the different portions of the pieces would not contract 
alike, and would he liable to show an irregular surface, 
or even crack in the drying or firing processes. 

For several reasons there are pieces which cannot be 
pressed : they may be required very thin, or their shape 
is such, that the potter cannot reach all the parts to 
take the impression conveniently. In this case he must 
adopt the fullowmg jilan. Tlie m.OTi\^ ia fe&. xE^omi. 
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Tlie piece i 
it is thon 
process has t 



1 with liquiil clay through an opening left in tha 
top. The piaster rapidly abeorbs the water and a de- 
posit of solid clay adheres to the surface. This Boon 
increases in thickness ; and when the potter thinks it is 
I pours out the slip which is in excess. 
on hardens, and when it begins to contract, 
1 time to remove it from the mould. This 
3 advantage of giving a uniform thick- 
ness, and as there is no other pressure than that oaused 
by the absorption of the plaster surface, there is a 
better chance for the pioce to contract eq^ually, and on 
this account this method (called cabling) is preferred fop 
articles which require a neat execution. In some cases 
a cheaper than ordinary pressing; but the drawback 
re contraction or diminution of bulk, to 
hich the ware thus made is subjected. An irregular 
tetpaction is the source of most of the defects attending 
3 manufacture, and it is worth explaining 
e causes, of which there are three. I have already 
mtioned that natuntl clays, which have remained in a 
damp soil fur ages, contain materials in a hydrous state, 
i.e. combined with water, which sometimes increases 
their bulk considerably. These are unstable compounds, 
and may be destroyed by thoroughly drying them. 
Some other materials used in pottingmay be artificially 
rabinod with water, as would be the case if groimd in 
an unneoeasftry length of time. The second 
1 ia the interposition of the micorabined water 
^tweeu the solid pai-ticlos of the clay, and as this 
wt be worked without it, this CRuae oi »\m.-\^wv^ 
•lot be avoided. It wUX be Qikaily \m&ax%^/)<A *0g>^ j 



sa 



BRITIHII MASUFACTURTSa HTDCSTSIES. 



vhen tho wtttcr in the mixtnre ovapor&tes, the scdid 
pArtiolea, mtdor atmutipberic preefinre, will move to 
tako its plftoo, and this ofiect will costinno as long 
u tbuy find enough raoiBtnre to assist in their free 
motion. The oonsoqiienco is. that the mass shrinks 
more and more, till tho contraction is stopped by the 
innliility of tlio imrticlos to move farther; and this 
happens bt-fore tlio piucos are completely dry. From 
that stato to complete dryness, the evaporation of the 
romiiining wntor will lenvo small holee, which will 
make tlic texture of tlie tvara porens, and prone to obsOTb 
any liquid with which it may ci>me in cootact 

The alirinkagc in the raw stnte then ig mechanical. 
Mid dietinet from that whioh takes place in the oreu 
uudor the iufltionce of beat Under this agency Ute 
partii'les enter iiitn combination, and if the process is 
ouriod br «Dougb, tho vtKte may become portudlf 
iritrifiod Hid acqnin » oertaia uuuuit of transpttretK^. 
Tb« man perligcl the Titrifieadon, Ae riot*? will be 
te AQBtaiBt ot tbe parti^M, and ooneciqDeatlj His 



•MiartUoris^alMDM. lln kart wiU bah>^ to - 
mi»|Me»Ml«ithilitcliircMttrin4; ■' a iiinj. 
>i All mn- — '-'^ *-'r"'^ -'Y -^ ' — cf" til liliiW 

1^ ^ «iMt,«ft«t it^kiiiil briU M^bt flClhi 
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Imng tLe contractioD to a comtnoti centre, or if there are 
Beveral, to strengthen Bnfficientl; the connecting parts. 

After the drying of the ware, the next operation 
confiiste in placing it in saggers, which, as I have 
said, are mode of common fire-clay, and of a form and 
Etze to snit the different articles which they are intended 
to hold. A certain thickness of flint or sanA is placed 
at &eir bottom for the pnrpose of giving them a firm 
bed, and as it le the interest of the mannfactarei to 
make the same firing answer for the greatest quantity 
of goods, care is taken to fill the saggeifi as for as is 
safe. The placing of the ware is done at the outside 
of the orene, and when these are to be filled, the saggers 
ore quickly arranged one over the other in columns, 
called "bnngB," each ea^er forming the cover for the 
one immediately nndemeath. A small roll of soft clay 
placed between makes them stand better, and at the 
tame time prevents the ashes carried by the draught 
from finding their way into the interior, and damaging 
the contents. 

Ih ancient times, the ovens, intended to hold few 
pieces, were very small ; but as the putters became more 
experienced, the sizes were gradnally increased, and 
now-a-days some of them are not leBS than 19 feet in 
diameter. The qnality of ftiel had, of course, a great 
deal to do with their mode of construction. Now, 

nrever, that coals are acknowledged to contain mora 
sat, and to be cheaper than wood, the ovens ate 
rally bnilt in a cylindrical form, with several 
r feeders disposed at equ&L distances <m 'Coa 
r dtttnmference, the upper pait bemg, w6«&.\n 
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6. sonu-splierical dome or vanlt, to keep the beat xmaAa 
and reverberate it downwards. This constmotiim is i 
very simple, tho only oomplicatiop being in the ap- 
rangomont of flnoa under tlie bottom of the oTen, eo as 
to throw into that part a portion of the heat, which 
otborwisa would bo liable to acuttmi)]ato towards tho top. 
The firing must bo conducted very slowly at first, 
to prevent a too sudden evaporation of the damp, which 
would cause the splitting of tho goods. This being 
done, tho heat is raised gradually, core being taken to 
feed tho months with fuel as quickly as it is consumed. 
It requires an ojperienccd firenmn to see that one part 
of tho oven docs not get in advance of the otber. He 
manages this by throwing in a certain quantity of air 
through small openings in tho brickwork, which aia 
shut or left open according to circumstances. What- 
ever may be the construction of the oven, the qnaati^ 
of air mised with the gas produced by the combustion 
of fnel cauBCB tho atmosphere to be reductive ot,» 
oxidizing ; which means that the different materiala 
submitted to the heat would, in consequence of an 
abimdaiice of carbon, have a tendency to bo deprived of 
their oxygen and return to a metallic state, or that by 
firing in preEcnce of on excess of air or carbonic acid, 
they wonld be kept in a high state of oxidation. It ia 
fortnnate that all classeB of English pottery, ^thout 
exception, require, or are not injured by, an oxidizing 
fire, which is the most economical way of firing, since 
by it all the gases are completely burnt inside the oven 
without any waste of fuel. By a better amplication of 
ibis principle, JUghbtb. Minton 'ba-ve mVcoiac^ &\«r« 
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^T«ii, in whicli tho fbel ie so completely utilized, that ■ 

lit requires only one-half of the usual quantity of coals, I 

pbeeideB doing amty with the dense smoke which is the I 

lannoyance of the district. I 

t By the first fire to v^' ^+ is esposed, the ward is ■ 

.•eonverted inl^^^*'^ A, from the French, hiicitit I 

— an incorrecv , as it eecms to imply that it has I 

already been fired twice, when, in fact, it has been H 

onlj fired once. Some classes of pottery do not I 

require more than a single firing, as, for instance, the H 

commoa terra cotta and stoneware. However, for all H 

oar English ware it ie necesBsry to have two firoa, for H 

the fbllowing reasons : First, the necessity for getting H 

• denser teztare of the ware by submitting it to a ^| 

Btrang heat, lest the glazes which are to be melted oa H 

flieir enrlace, and which thereby become very dense and ^| 

most contractible, should not agree with the more open ^| 

texture of the hody, and should crack or craze when H 

exposed to changes of temperature. Secondly, that for H 

floating the ware with the glaze, it is necessary to dip H 

the article in the vitreous mixture finely ground, and H 

kept in suspension in water ; consequently, if it were H 

in the raw stato when this wn's dune, tho adhesion of H 

ifiie particles would he so small that they would readily H 

icUhsoIyo in the liquid. It is customary, therefore, to H 

lOSe the goods first to a hard fire, which, according S 

te of the oveus and the quality of the ware, V 

by last from forty to fifty hours. I 

From the biscuit oveo, the goods, if they are to be 1 
whiter may be sent to be glazeS,-, \tu't. \1 "Ctie^ «x« 
9 decorated with a printed pattern, 'th.e^ ■vq-m&'i.'^^ 
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forwarded to the printing departtoent. Printii 
pottery is comparatively a modern ioTention, ite dnflf 
advant^e being the cheap rate of production. Up fa> 
the laet centarj the goods were always paiuteil by hand : 
a aluw, but, it must be confessed, a more artiBtic pro- 
cees, as the work executed in this way, even of an 
inferior kind, will exhibit a freedom of touch and 
facility of execution which will make it attractive and 
prcferahle to the formality of a printed pattern, how- 
ever rich or complicated it may be. This superiority 
ie sufficiently illustrated by comjiaring monochrome 
patterns of Italian majolica, Delft, and Chinese, with 
the modern printed ware of the same colour. 

Public taste has ro wonderfully improved lately, 
that, for my part, I have no doubt that we sball soon 
have a Epecial class of artists trained to ciecute, by 
hand, cheap and simple decorations far those purchaserB 
who are not satisfied witli printed decoration. 

To what extent the introduction of printing on 
pottery has hindered the progress of art education in 
Staffordshire, ia a question on which people may enter- 
tain different opinions ; but we might ask, what amount 
of artistic work we might not do, if at tlie present time 
we had some hundreds of artisans trained from their 
early years to that style of painting? However that 
may be, the process of transferring printed patterns to 
hiscuit ware was considered a great step, and one which 
contributed largely to the extension of the earthen- 

Ijiverpool and Worcester claim fkc ■^Tiority for this 
iavoatioQ, toTrards the year 175^. "Lt \a »■ ^wi't 'iWw 
ebortiy aStei that date, StaHordsii\rei -^ottew \i»A\^ 
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eend tbeir wares to Messrs. Sadler and Guy-Green, of 
Liverpool, to be printed ; and there is also every reason 
to believe that about the same time it was introdnced 
at the Worcester works, then nndcr the management 

I -<£ Dr. Wall, by an engraver named Hancock. 

The process of printing on pottery does not differ 

LTery materially &om that used for transferring to paper 
1 dosiga from an ordinary copper-plate. There are, 
r, these difFerences, that a metallic colour is used 
nstead of lampblack, and that i a fine tissue paper is 

■ 'Specially made for that purpose. When that paper, 

1 vith the pattern printed upon it, is laid on the ware, 
face downwards, the colours adhere strongly to the 
biacnit, which, being porous and alum i nous, has a groat 
affinity for the oil with which they have been mixed. 
After robbing the back of the print with a roll of 
flannel, to secure the adhesion of every portion of the 
pattern, the biscuit piece is plunged in water, and the 
paper eomes off qnito freely, the whole of the colour 
adcldng iast to the ware. 

Previous to glazing, the printed ware must be brought 
to a red heat, for the sole object of burning the oil 
mixed with the colour. This is done in kilns, called 
htrdening-on kilns. 

The colours in use for printing nnder the glaze are 
not many ; as few only of tho preparations made with ^- 
metallic oxides can, when brongLt to a red. heat, stand ^H 
the action of the glazes under which they are laid. ^^k 
Iloet of them in this case will be dissolved and eon- H 
BiderobJjr weslfened, if they do not CTe-a aQm.i^ely^ 
diMappear. Cobalt, and the ptepaiatiouB laBia Ssoni. 
ftite most resiatrng, aui ^\ica "s^ii. V^*' 
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pareii, the glazo in melting oYur Hiein will bring ont 
the colour with increased beanty. 

The necessity for covering the biscuit with glaze to 
Btop the abeorption of liquids or greasy Eubstanees, 
which would find their way into its interior and would 
stain it, is 60 obvious, that I do not think it necessary 
to dwell on the importance of this operation. 1 have 
stated already tliat it was used by the Egyptians and 
AsayrittUB, who koew most of the saline mistures by 
which white and coloured glazes could he obtained. 

During the nine hundred years which may be 
counted between the revival of pottery by the Araba 
and the iutrodiietion of well-made glazes by oar Staf- 
fordshire potters, the last glaze in exieteuce was that 
obtained by the griudiug or pounding of the natural 
sulphide of load, called galena. It is with this single 
material, stained with metallic oxides, that the Arabs 
glazed their rich-looking pottery, and the same was 
used afterwards foT our encaustic tiles and our uouunon 
pottery, from the time Qf Elizabeth down to the middle 
of the last century. Lately, however, the science of 
making glazes has considerably improved, and a variety 
of now substances has been introduced. To prepare 
a glaze is one of the most delicate operations possible^ 
and failui'es are attended with most serious conse- 
quences. The conditions to ho fulfilled are many. It 
must not be too fusible nor too hard, either of which 
conditions would make it dull or apt to craze ; and it 
must be transparent, otherwise the colours underneath 
would not be clear. It may happen that a glaze which 
apparently seems good when it comes out from the 
oven, will craze when a few months, or perhaps yearSf 
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:1iave elapsed. Qenerally, the less alumina tliat there 

is in the biscuit, the easier is the adaptation of the glaze, 

and this accounts for the eoft porcelains being easier 

to manage ia this respect than ordinary carthenworeB. 

The materials used for the foundation of glazes are 

in principle the Bame as those for the body, viz. silica, 

in the form of flint, or sand and felspar, pnre or mixed 

with other components in the gi'anitic rocks, called 

Gomieh stone. These are the hard materials to be 

vitrified by the fluxes, which are carbonate or ojtide of 

lead, boracic acid or borax, potash or soda, carbonate 

of limo or baryte's. There is no definite receipt for 

mixing, and they may he combined in a variety of 

i. Every manufacturer has receipts of his own, 

I must Bay that some make their glazes a great 

l1 better than othras. They are rather eipeasive, 

ohiefly owing to the increased price of borax, a material 

of comparatively modern use, which, being apt to 

promote the brilliancy of the wares and the beauty of 

various colours, is now extensively used. Wlien 

components of the glazes are not soluble in water, 

may be sufficient to have them finely ground in 

But if any soluble salt, such as borax, nitre, or 

employed, it is necessary to render them 

iluble by vitrifying them ti^ether with other suh- 

This may be effected in crucibles, or, still 

reverberatory furnaces, whore a large quantity 

ly be melted more conveniently. In this ease, when 

well liquefied by the intensity of tho 

it, it is run into cold water, which, cooling it sud- 

mly, causes it to break into small fragments. This 

Etnd yihen it .is ^^eis, to*^^'!^Si.,w 
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othor insoluble material may be added to it if neoessaiy. 
To lay a thin coat of glazu on the enr&oo of earthen- 
ware is a moet expcditioaa process. Advantage is 
taken of the porous nature of the biscnit, which, bebg 
dipped in tho liquid slip, rapidly absorbs the water, 
while the solid particles uf the glaze, which, however 
fine, could not follow the water to its interior, are 
found coating the surface. As the pieces are remoTed 
from this bath before the pores of the clay are saturated 
with nftt«r, they are seen to dry almost directly. 

After this, the last operation consists in firing the 
pieces a second time, to give them that neat and 
finished look which belongs to glazed substances. The 
saggers, ovens, and the mode of conducting the fire do 
not differ in this case from those used for making 
biscuit. Tlie ovens are, however, smaller, and the 
saggers cannot be packed ao closely with the difierent 
articles, oa every piece haa to bo isolated, otherwise 
the glaze in melting would cause them to stick together. 
To provide against this, small implements made of clay 
cut in difforent forma are used, and, not to disfigure the 
ware, are contrived in such a way that the points of 
contact between thorn and the pieces should he as 
email an possible. This second firing does not take 
more than fifteen or eightocn hours, and this completes 
the series of operations by which ordinary earthenware 
may he produced. 

The first earthenware made after the time of Wedg- 
wood and Josiah Spode was far from being so good as 
the present one, and several attempts were made to 
bring out a pottery which Bhoiili "te iu.\er£aBi}M.\e. 
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between earthenware and poteelaui. The most Buo- 
ceesful was that mailo by Mr. Musob, of Fenton, who, 
in 1813, got a patent for an ironstone china, the body 
of which was flused hy the scoi-iffi of ironstone and the 
ordinary Ooruigh stone. But aftervrardti thie laat was 
found sufficient for that purpose. The name of iron- 
Btone reniainod to that class of pottery which is strong 
and reaistiTO. Since then, however, earthenware has 
BO mach improved that ironstone has gone ont of 
&shion ; the nearest to it is the ware called white 
granite, need in the American market, which is richly 
glazed, and made thick to compete with the French 
hard porcelain, that is also exported to the United 
States for the same class of customers. About fifty 
manuiactories are specially engaged in producing this 
ware ; and those in the occupatioa of Messrs, Meokiti, 
"law, Bishop and Powell, and G. Jones, may be con- 
leied the largest. The best earthenware is mode for 
o home market, some of which is so perfect that if it 
i not opaque it might be mistaken for porcelain, 
n it is richly decorated and gilt, like that made by 
trs.Minton, Wedgwood, FumiTal.Copeland, Erown- 
tbead, Brownfields, and several other leaders of the 
), very high prices are obtained for it. 
ime of these makers do not devote all their atten- 
fo earthenware, but produce other classes of potteij. 
; the sorts which are most connected with 
uthenwaro are majolica, Falissy, Persian wore, and 

ing and wall tiles. I have given tho name c 
Mjolica to that class of omamont vi\ioaa %va^uRfii \& 
( witii opaque enamelB oi a gtesA "swrvetog >' 
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eolonia. It ia onlj' cumected with the Italian I 



a duB reelect, that the opaci^ of tiie ein&inels 
u pcodnced bj the oxide of tin ; hoi te we have not in 
Endutd the c&lcaiaoos cl&j foe malrfTig the real 
utiete, we have been obliged to &d&pt as well as we 
could the old proceeses to the materials at our dlspoeaL 

At preseitt, Kngligh cnajt^ca ia TGsy popular, and 
without a nvai foe gardea decMsticai, »s it gtonds 
eipoeare to the weather bett^ than ordiiuu7 earthen- 
ware, besides the iniposstblHty of tbe latter receiving 
the opaqoe enamels with<iat crazing or chipping. 

Majtdics was prodoced ft^ the first time l^ MessTB. 
Uinfon, in 1850, and thej have been for many yean 
the only prodncers of this article. It is only five or 
aiz years ago that Messrs. Maw, of Broeeley, in Shrop- 
shire (and very lately the Worcester mannfoctory), who 
have mode a pottery of the same kind. The name of 
majolica is now applied indiscriminately to all &ncy 
articles of coloured pottery. When, however, it is 
decorated by means of colonred glazes, if these are 
transparent, it ought to be called Faliesy ware, &om 
the name of the great artist who ased these for his 
beautifiil works. Messra. Wedgwood, George Jonea, 
and a few other makers of loss importance, are repro- 
ducing it more or less snccessfally. To Messrs. Min- 
ton, hinvovoi', we owe the revival of the ware, which, 
in eoniiectioa with their majolica, created such a sensa- 
tion in tho French International Eihibtiou of 1855 ; 
and credit muBt ho given to these gentlemen fur being 
on tliut occoaion the promoters of that demand for 
ai-tmtio puUoij, which lubs so largely deroloped in these 



let yeare. It is to Batisfy the craving for noveltioB 

that they have uadcrtnkeii tha imitation of the fwence 

d'Oiion, better known liy the name of Henri Deux 

Tftre, a rare and costly one, which can only be pro- 

Inced in Bmall quantities ; and also their mOEt icceat 

DoproTsment, the reproduction of the Pereiaa wares. 

In the old Persian pottery ive find a real oarthen- 

e takiiig a precedence of several centuries over oqp 

There is little doubt that it can he connected 

h the early Arabian, Assyrian, and Egyptian, by the 

nde of the processes common to all. I have no 

o explain how it is that, being an earthenware, 

3 mnch richer in colour than the modem ware 

e on this side of Europe. I can only mention that 

e body of the Persian ware may be converted into a 

laspsttent porcelain by firing it hwd, which shows 

t the sandy clays from which these are made are 

iciently salino to become vitreons. To this they 

e property of receiving, without crazing, glazes 

le softest kind, and consequently of exhibiting those 

s which can only stasd at a low temperature, 

B the Persian red, the turquoise, and that purple 

f violet which makes so valnable the specimens on 

i laid. K we had in England sandy clays 

■^ those which abound in Persia, the reproduction of 

'sian ware would have been an easy undertaking ; 

; in trying to reconstitute it by synthesis there 

3 several obstacles. Withiu the last three years, 

I. Minton have sold a groat many spe- 
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3 of them of very large s 



J may be recognized by the depth ai ihs. tas^^wsaK^ 
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whioh IB somotiineB &g rich as 86Tre§ pieces of the beet 
period. Thoir only competitors for this class of pot- 
tery are tha manufactories of Worcester and of MeSBre. 
Maw and Co. 

I cannot leaTe carthcEwore without mentioning the 
manufactoiy of phiiu and encaustic tiles, which forms an 
important branch of our ceramic trade, and with which 
the name of llorbert Minton is closely associated. It 
was during his time, anil with the assistance of Mr. 
Michael Daiotry IltilltnB, that this great nndortaking 
was carried out with such buccobs, that hardly a new 
church or public building ia erected whore these tiles 
are not iutrodnced. The making of tiles is new ai^ 
peculiar. The plain tiles are made from dry day 
reduced to dust, whiob, being submitted in metallic 
moulds to a pressure of several hundred pounds to the 
inch, becomes so comjiact, that further eontractioii is 
almost suppressed, and they can ho handled without 
risk of breakiag, Encanstio tiles are made &om plas- 
tic clay in which the different portions of the design 
are sunk below the Burface, so as to form recessea in 
which alips of different colours are poured according 
to a set pattern. When these become as hard oa the 
body of the tiles, the surface is made smooth and levd 
with a atecl scraper, which removes all the superflaoos 
jnaterial, till the colours arc shown standing neatly 
Bide by side with the greatest precision. It is a pretty 
process and interesting to witnoss. Besides the floor- 
ing tiles, there are many sorts made for lining walls 
and fireplaces, varying considerably in style and m*- 
teiioL Mr. SolliuB has built extensive works at Stoke, 
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in wMdi he has mtroducod all tho modern improvo- 
meiits. Messrs, Minton, Taylor atd Co., of Fenton, 
and MossTB. Maw and Co., of Broseley Works, are his 
closest competitors. Messi-e. Minton, of Stoke, still 
produce their decorated wall tiles, thoso specially 
artistic being painted by hand, at their art studio in 
Kensington. Messrs. Sympson, decorators, in London, 
ore well known for similar productions ; and Messrs. 
Copelimd, of 6toke, for their pninted slabs. 

The various porcelain biBCuits known under the 
name of FariaQ or statuary biscuit, are speeiolly used 
for statuettes, busts, aad other articles for which it ia 
deaimble to got the appearance of wtite marble. This 
is a kind of hard porcelain made from a mixture of 
kaolin and felspar, in which the degree of hardness or 
fusibility is regulated by the proportion of one ma- 
terial towards the other. Of course, similar biscuits 
may be made by more complicated receipts, but the 
principle is always the same, viz. the taking advantage 
of the fusibility of felspar or Cornish stone, to secure 
the required amount of transparency. The light being 
allowed to penetrate to some depth below the surface, 
imparts to those biscuits a softness which is wanting 
in the similar productions of S^vree, Germany, and 
Denmark. 

In noticing the bluish-white colour of the foreign 
jmpared with the cream tint of our own, I 
t explain that this difference lies in the manage- 

Bit of the fire, since in none of them is stain or 

Iout introduced to procure any such result. As mj 
I must now understand, there is in all clays. 
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e^rfnHy, ^e fee Mit hawdaetwe; rtilebra^on As 
contnrj, ttia crridiamg; aDditi* to flw fijnmtion of 
% HHdl ^ B Mt t il y rf«KMte rfj^tnidc nf imn ctttiwnri 
nated in fiie bmb, tliat tfaeeKutjcolciDr of our Parian 
is <hie. Since tlu new nntnial wss introioced by 
ICeaonk Copeland and Meeras. Minfam, aboat twenty- 
eight jeaiB ago, a Ist^ qnantily of figores, boste^ and 
gronpB hare been eolil, and the talent of onr laoet 
eminent ecnlptors has be«n pnt to contribation to gfit 
models adapted for this kind of ware. Parian is gene- 
rally cast, which acconnte for the great contraction it 
undergoes when fired, and mnch care is required 'fiir 
propping or enpporting the varione articles, as neglect 
or miscalcnlation in this reepect would inevitably 
rain them. Otberwigo, as this biscuit is made &om few 
materialH and takes one single firing, the simplici^ of 
the mannfaotnre has induced many small ciakerB to 
undertake it — a fact that we should regret, if we were 
to take u purely artistic view of this subject. Parian, 
which was originally sold in biscuit state, has eiuoe 
boon glassod, for the purpose of making pieces of deco- 
rntiun. Tho manufactory at Worcester, several j'ears 
itgti, made a great mtiay coleurod and gilt ornaments 
in tlie Oin(|iio-couto style, to which it has lately added 
It lii^lily arliatio imitation of the Japanege lacquered 
Jvurii'M, fur which great otedit is due to the present 
■"••"oUn; Ml: Biiuis. 
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Tbe Belleek maniifactory, in Ireland, has obtained 

e £or coating its glazed Parian with an iridesctoit 

3 imit&tion of a similar article inveiited bf a 

tchnaD, BI. Bianchoru 

I For richly decorated omaments, the bodyof the Parian 

e been stained with success in many rich colonrs by 

;. Mintott, their last prodactioD in this class being 

Ik^^riaii combining the red colour of the terra cotta, 

h the advantages of a vitrified porcelain. Their moBt 

e is, however, their pale mir pale, in the pn>- 

[^Anction of which they have been assisted by M. Solon, 

■ eminent artist, trholoft the Sevres works to establish 

bis branch of fine art in their manofoctory. To carry 

on this process, advantage is taken of the transparency 

of the Parian body with which the figures or omfr- 

mients introduced in the composition are painted, or 

rather modelled. As they aro laid on a gTomid of a 

dark colonr, the softness of the shades in the thinner 

partB gives to the finished pieces a particularly bean- 

tifol cameo appearance. The efiect may be compared 

to that of the Limoges enamels, when confined to the 

white colour. This process has a certain connection 

with that of Wedgwood for mating his jasper ware ; 

Btnt there is this difference, that in tho jasper the figures 

1 ornaments ara taken from clay moulds, and may 

a repeated to any extent, the talent of the artisan oon- 

Q pressing neatly and tronsferring on the vases 

B Tfuions fragments of decoration without destroying 

^ sharpnesB of the impression, while in the juitc sur 

e original works can only be prodiiCcdVi^ V\ni wSi'A. 

t combine tho qnalificationa oi (!ui6\^ex mA- 

What I Bay here is not ia ^^»M.^etMSB^ 
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of jasper* wLidu considering the time of its intro- 
duction, was fMT in adTince of anrtlung that could ber 
expected. In its production the Wedgwoods nerer hsd 
a riTftL and the models of the celebrated Josiah Spode 
are still worked at their manofMrtorj at Etmria, with 
the same soccer. The sulphate and carbonate of 
barrtes were the flxzxes originallr used to nitrify the 
bodr of the jasper ware, and on this account it ong}it 
to be classified with the stoneware. Parian, which may 
be made from pnielr gianitie materials^ has a nearer 
connection with porcelain. 

There are three diilerent sorts of porcelain : 1. The 
Chinese and Japanese, with which mar be assimilaled 
the German and French, all of them made of kaolin 
and felspar, sometimes with an addition of quartz. 
The principal seat of this maniActqre is now in 
France, with Limoges ^ its centre. 2. The soft 
porcelain, of which the most perfect type is the old 
SeTres, includes those of Chelsea, Bow, Woxcester, 
and I^rby. In all these the transparency, which is 
the distinctiTe i^tore of porcelain, is seemed by the 
introduction of fritif a mixtnre of sand and alkaline 
materials thoroughly ritrijied. ground and made work- 
able by an addition of plastic clay. The calcareoos 
marl used at SeTres gave to the Frencli works a supe- 
riority OYer the English, who could only use the days 
from our southern counties;. The manu&Mrture of the 
soft porcelain, on account of its dilSiculties;. is afanoei 
abandoned. 3. The English porcelain, the body of 
which is made, like the hard, firom kaolin and Cornish 
stone, but di£Eering from it \>y 1^ adt^&s^^ %.>sx^ 
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proportioi) of CAlcined bones. This land is cxclosiTel; 
English- For the haxi porcelain, the glaze is made 
&om felspar containing a yariable qoantit; of qnartE, 
or, as in Germany, from qnartx vitrified by an addi- 
tion of gypenm, the melting of which in both cases 
requires a very high temperatnre. For the glazing of 
the two other classes of porcelain, a soft, vitreons mix- 
ture containing silicate of lead and borates is nsed, the 
temperatnre necessary to melt these being mncb inferior 
to that required for firing the biscuit. 

The most ancient porcelain is, as everyone knows, 
the Chinese, which, relying on the few authorities that 
have written on this subject, may have been in existence 
Cor two thoneand years, and is said to have reached its 
greatest perfection towards the eleventh centnry of our 
er». The Portngnese have the credit of having been 
the first to introduce it in Europe, in 1320 ; but it is 
not improbable that, before they doubled the Cape of 
Good Hope, sonto specimens were brought to Europe 
through India and Persia. This may be inferred from 
the mention by ancient historians of some extraordinary 
wbite vessels, which could hardly correspond to any 
otiier kind of ware. The Portuguese and the Dutch, 
w^io were the first to explore the Chinese seas, seem to 
have derived a good trade from the importation of the 
porcelain into Europe, and since then the reproduction 
at that refined pottery was the ambition of many alcbo- 
mists, who pnrsued tbcir experiments in that direction 
witli on eagerness almost equal to that wasted in the 

rfor the philosopher's stoi 
eeqnence of tie imperfection oE ftievi (Ja^isivwii. 
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knowledge, tlioir efforts ended in fiiUore. The only 

HuocoBsfuI attempt was tLat of Francis II., one of the 
Medicis, viha produced a few pieces of soft porcebun, 
recognizable by tboir mark, reptesentmg the dome of 
Florence. 

At the dentil of tbia prince, bis secret wsa lost, utd 
it was a long time afterwards, at the end of tbe seren- 
teenth century, that John Dwight, a potter, of Fiilham, 
in Middlesex, took a patent for what is curionsly re- 
ported by Dr. Plot na " Hie mytlery of tranaparent 
earthenware eammmdy knotcne by the name of porcelaine 
and Peraian vsare." Made from English materials, it 
ifi probable that this waa nothing better than a kind of 
white stoneware, possessing little of those qoalitiea 
which would outitlo it to the name of porcelain. Next 
to that in date wonld be the soft porcelain made at the 
manufactory of St. Cloud, which was said to produce, 
ia 1698, piocoa of ware considered very good imitatJons 
of the Oriental, This was the origin of tbo French 
soft porcelain wbich was carried on afterwards with 
varied success at Chnntilly, Vincennes, and other places, 
till it was definitely settled, in 1756, by King Louia XV. 
in the royal establishment of Sevres. At a correspond- 
ing period, on this side of the Channel, tbe efforts of 
our potters were varied and numerous. If we are to 
believe Dr. Mai'tyn Lister, a manufactory of porcelain 
existed at Chelsea as far back as 1698, a fact which 
would establish for England a claim equal to that of 
France for tbe discovery of the soft porcelain. This 
is not altogether improbable, considering that there 
tra3 a glass manufactory in that \oMl^i\.■^ ^RS.'K^ 'floaii-, 
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and that man^ people had a notion that porcelain was I 

nothing else tlian a glass hardened and made opaque. I 

The managers of these glass works ma^ have experi- I 

mented on that eappositiou, and the conjectnre is I 

BtreDgthened by the fact, that pounded glass was I 

always Dsed at Chelsea to give the desirable transpa- I 

reucf . Good specimens are not, however, recorded I 

before 1745, and it is probable that many of the im- I 

provements at Chelsea were realized by the Btafford- I 

eliire potters, who, two years later, went there to apply 1 

iiheir industry. The priority in making practically I 

good ware belongs to the works established in 1730 I 

at Stratford-le-Bow, from which the Bow porcelain I 

took its name. It was not perfected thero, however, I 

before 17M, when a china, softer than that mode at I 

Chelsea, and nearer to that made at Yincennes, was I 

mannfaQtured by a potter named Frye, originally a J 

painter, who seems to have been the promoter and I 

manager of those works, which at one time did not I 

employ less than three hundred people. I 

Bow was celebrated for its statuettes, and it is said I 

that several of them were modelled by Bacon, the I 

_ Bcnlptor. The successes of Bow and Chelsea were I 

fcfjreat bat of short duration, for both had ceased to I 

KadBt in 1775, when their utensils and moulds were I 

BiK>ld to Mr. William Dwesbnry, and carried to Derby, I 

Krhere this enterprising gentleman bad started a mana- I 

B^tory as for buck as 1751. I 

B Three generations of Dwesbnry continued here the I 

Kbaditions of Chelsea, after wbicit time the wmka Via- I 

Ktuae the property of Eobert Bloor, ftie. "Vaat wmiat <A| 
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repnte. la tint Mine jvu (1T61), » num — wlio for Ids 
ittiniriiig torn of mind uid utistie knowledge seems to 
bsTo a great HWi>w ta Josuh Wedgwood — John Wall, 
a doctor and a chemist, began also to make porcelain at 
Worcester ; and ifMr. Binne' aseertianB are correct as re- 
gards the prepamtioii of the &itt and in it, be mnsthaTe 
had some knowledge of the Yinceaites teceipts. The 
Worcester works hav« cow been celebrated for more than 
a oentnrjr, and with them most be associated the names 
of &e TarioQs owners. Flight, Barr, and Chatnberl&in. At 
Canghley, in Shropshire, a mano&etoiy of soft porce- 
lain was in existence tn IT56, and it was emplojed at 
one time by the proprietors of the Worcester works 
to assist in making ware, which was sent bock to then 
to be decorated. The Canghley works were bo>i]ght 
\y Joias Bose, a pnpQ of Turner, the Gr«t director, 
and transferred to Goalport, with which the works al 
Nant^rw, in South Wales, were also amalgamated. 
At Swinlrat, in Yorkshire, BoA porcelain was mann- 
betwed ob tba jrofiatj of tiw Manjois ot Rocking- 
ka^ MMirf a iiVii imt alao oisted at Loweetufl and 
<Aar pbms, ao ttat &e nadw might here renutric 
&at all exerticoB to eotabli^ the manofactnre uf cfaina 
w^re made ontside Staffordshire ; and if be has noticed 
the d&tee. he will also pereei<re that all these verb were 
fonitded when Wovlgwood «&s still too jonng to rendeC 
at&y assistance. This we most $aj in jsstiee to fit. 
Wall, Frye, Dwe^borj-, uul Cu^rwortitr— vbom aa^ 
mnst not be t^»gDttl»l as the dtscovet«r of the C otiii A 
day, whtck so gmat^ feoBuAei th« ceramic tade of 
WUiut Oookmrthy « 



raggiat, at Pljiaouth, a member of the Society of 
Friends, onii a man o£ great respectability. Having 
had the opportnoity of seeing some kaolin and felspar 
from Virginia, that an American friend iiai nhovm 
I him as the very material &om which the Chinese 
was made, he recognized, aeverol yean 
BTirardB, the same in Cornwall, and setting reso- 
lutely to work, be began to make his first trials at 
St. Stephens, on the property of Lord Camelford, and 
afterwards at Plymonth, where he remained till 1774, 
I Champion, a merchant of Bristol, bought his 
tent, and removed the works to the latter place. I 
sxplain that Cookworthy's ideas of the making 
J porcelain were correct, inasmoch as he wished to 
gely imitate the Chioeee ; conecqncntly he bad to 
a different principles from those then in favour 
• Chelsea and other places. He wanted t« prodnce a 
Q withont fritt and with a felspathic glaze, and 
his attempt this energetic man is 
{titled to a great deal of credit, when we consider 
1^ although the processes discovered by Bottger, in 
ElO, at Meysten, for making hard porcelain, were also 
1 practice at Vienna, St Petersburg, and Berlin, 
J wfire kept very secret, and it is most probable that 
3 information whatever &om those qnarters. 
it of the pieces of his mann&ctnre were copied from 
t Chinese, and are still well known by the name of 
1 porcelain. At Bristol, Champion nsed the 
B clay to produce a softer kind of wore, and his 
Is began to be employed at Bow and other 
3 potters soon became amioos 
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udTantage of tlie diBcovery, and in 1777 i 
wftH formed Ly Jacob Wurbnrtoa to get n licence far 
their nse. Tliia was grnntod by CLtimpion, but with 
this singular restriction — tliat, although they were 
allowed to nee a certain quantity of china clay and 
china stone, they were not to make porcelain. This 
reatrictiou, however, did not last long, and Champion 
himself came for a ehort time to SheltoM to superin- 
tend some works. Amongst the names of Worburtos'B 
associates, we notice some well known in Stiiffordshire, 
such as S. HoUina, of Shelton; Antony Keeling, of 
Tunstall ; Turner, of Lane End, and a few others. To 
these gentlemen wo must givo credit for the earliest 
attempts to introduce the manufacture of china into thd 
Potteries, However, their porcelain was inferior to 
that made at Worcester and Derby, and it ie doabtftil 
whether tbey would have persisted, if the matter had 
not been settled by Josiah Spode, the second of that 
name, who, by adding calcined bones to the body of 
the ware, made a new kind of porcelain, distinct from 
the hard or the soft previously made. On that 
accoimt Spode deserves to bo considered aa the creator 
of the English porcelain. There is this peculiarity in 
the nee of bonea, that the phosphate of lime which 
enters into their eompoaition is not decomposed by 
the silicatoB with which it is mi<ied, and, as it is in- 
fusible, its admixture in the body allows the ware 
to stand without injury the temperature at which 
the felspar is vitrified. This hardening of the bones 
does not exclude a certain amount of transparency, 
tuid tbey posaesa beaidee a veij gteafc aftswAjiigs W 
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preventing the oxides of iron which, existing in the 
clays, produce that brownish or imperfect trans- 
parency noticeable in the old Derby or Worcester 
viBxe. I have already said that tbo adaptation of the 
glaze for each kind of pottery is one of the greatest 
difficulties that the maker has to overcome ; in this 
case, however, thei'e was very little, and tho glazing of 
English porcclftin may be considered ss exceptionally 
easy. Most of the glazes which had been used for the 
soft porcelain could he adapted to this one, a properly 
which was of great service when the pieces had to be 
decorated. It will be easily underetood, that when 
paintings executed on the surface of the ware are sub- 
mitted to a moderate red heat, if tho glaze is soft 
enough to undergo an incipient fusion, tho vitreous 
colours with which they are eseeuted will sink into it 
and attain, by their incorporation, an amount of glossi- 
ness and brilliancy which cannot be got on the surface 
of hard glazes. This is particularly illustiated by the 
old Sevres wore, which possesseB this quality in the 
highest degree. English porcelain, well made, has 
almost all the advantages of the old soft, and its 
making is not attended with the difficulties exi>orienccd 
in working a body made from fritted substances. For 
r^ulor use it is not much inferior to the hard porce- 
lain. When this last began to be made on the Con- 
tinent, people were so much prejudiced in its fiivonr, 
on account of ths capability of its glaze to resist the 
Boratching of tho knife, that this was thongtt to more 
than compensato for its inability to combiue 
ihe coloaie. The advantage was, in i!ict,m.ox% vg\iex€ 
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than real, for when hard pareeUin has been long in 
use, it becckmes as hadlj scratched as tiie English . 
Some people question whether it would not be desirahle 
to reyi^e in TtTiglATwl the mannfinctme of the hard. 
There are man j reasons against thia^ the pri n rip al 
being, that in case we soceeeded, we shaold bsTe to 
compete with the French and Germans, who get their 
labour cheaper, and ha^e a long experience of psooesses 
altogether dijS&rent from onrs ; and bj the diange we 
shonld lose the adrantage of onr traditions^ and d^cnd, 
at least for a time, on fi>reign labour to gii« a new 
training to onr workmen. Out of die trade, fewpec^le 
seem to know that the price of hard poredain ia 
generallT lower than that ^t%^aL fcs the "R^gHgli ; ud 
if the experiment were made, it woold be soon firand 
that with greater risks we should produce an article 
of less Talne, and conseqiieiit]^ less rernvnantife. It 
is tme that the exports of oar best diina are ynaj 
small, on aecoimt of its price ; but with die iBfcove- 
ment going on in the pabLte taste^ it is Ukelj to 
increase, and there are signs that ereuaalljovriichest 
articles may lizxd purchasers on die o^ber side of the 
Atl;uicic. 

In Europe, whi^re the Tabze of dke ^ariovs t^'Tmam^. 

{>rvxiucd.>cs has been xticre inTesctgafied than in die 
ether parte of uie wcrld, there b hanEj an amatenr 
who does no* kcvyuLk the superiorxsr of a soft poiee- 
lain lx?r Aivvra:!*id armies, ami if tiL il^xgikk ^^ij^ 
^ not, properly sfeakxng^ as soft » ^be oii Se^iea^ 
!!{ is ceilttalv naaMr t» ilt ttan 
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for Bome time in partnership with Spo<le, occupy, in 
itoke-npon-Trent, tho some eBtabliHhment in which 
it great potter carried out his impruTemontB. Since 
.kera have kept their rank among the 
principal leaders of the trade, and maintain their repu- 
tation for the eiceUeuce of their decoration and the 
beauty of their gilding. It was so far fortunato for 
Stoko that, although one of tho smaUoBt tonus in the 
potteries, it became tho seat of tho most important 
manofoctorieB of china. It ^as in 1788 that Thomas 
Minton, who had heen brought up as an ongravei at 
the Caughley works, in Shropshire, and who in that 
capacity had been several ye&ra in tho employment of 
fipode, founded in that town the establishment which 
:bsequently became the property of his son, Herbert 
iton. The father does not seem to have posBcssed 
lese qualities which, as potter, should entitle him to 
special notice; but the samo cannot be said of the 
who soon after his father's death began to work 
earnest to raise his manufactory to its present 
eminence. The unceasing activity of his mind 
carrying out improTemeuts in all the branches of his 
may be attested by ona who for many years had 
honour of working with him. On every matter oon- 
ited with art his ideas were Bound, and his natural 
rarely iailed in finding out that which was most 
ited to the taste of his cuetomcrs. His ropntation, 
the moat advanced potter of his time, is so well 
iblisbed that I am not astonished to find others 
ig a share in it, asserting that it was at their 
at with their assiBtance that he left the 



old path to open the way to progresB. Snggestiona 
and adrices are always fi-eely given to a mao of Boci- 
able disposition as was Herbert Minton, but lie used hiB 
own judgment and discretion to test their practicability. 
In applying higher cIbbs of art to his productions he 
had only to follow hia own incliQationa, guided by that 
care and prudence which are inseparable Irom good 
administration. He knew how to select his assistants, 
and was particularly fortunate in his partners, his two 
nephews: Michs,cl HoJlJns, who, since he left the firm 
of Mintou, is the owner of a large tile manufactory at 
Stoke ; and Colin Minton Campbell, his pupil and heir, 
who, after taking an active part in all his labours, haa 
BO successfully followed the example set by bis nncle, 
that Minton's manufactory is now the largest in exis- 
tence, and turns out the greatest variety of ware. 
With Minton and Copelnnd. must be associated the 
names of ]\Ios8ra. Brown-Wcsthead, of Gaulden Place ; 
and outside Staffordshire, the Coalport works and 
the Eoyul manufactory at Worceator. These aro the 
principal producers of richly decorated china, for which 
the demand has greatly increased during the last few 
years. The greatest bulk of that ware is, however, 
made at Longton, ono of the pottery towns which has a 
reputation for the cheapness of its goods ; but of lata a 
decided tendency to improve thoir quality and pricea 
must be noticed among the generality of its manu&c- 
turers. Several of tbcm, like Messrs. Ainsley, Moore, 
Barlow, and others, are trying to raise their goods to 
the same level as tboeo of Stoke. There are about 
tbhij~&ve firms in the Potteries mtteii^ <£tus&, tosxA 
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of them for the home trade, anil over five times that 
nmnber raftkiug earthenware. These two hundred and 
thirty mannfactories are spread over an area of ten 
aquaro miles, comprising the towns of Hanley, Bnrslem, 
TmiBtall, Longton, Tonton, Shelton, and Stoke-npon- 
Trent, from which tho electoral borough takee its name. 
These, which in a few years aro likely to be amal- 
gamated in a Bingle town, form the diKtrict called the 
Potteries, containing already a population of 170,000 
inhabitants engaged in the coramio and iron trade. 
It has been remarked that since the foundation of 
Bnrslem, the mother town of the Potteries, the popu- 
lation of the district has doubled every twenty-five 
years, and it is easy to foresee the time when 8tok&- 
upon-Treut will rank in importance with our largest 
commercial cities. 

The export of porcelain is not large ; but that of 
earthenware reaches one-and-a-half million of pounds. 
This does not appear large compared with the enor- 
mous amount exported by tho iron or tho cotton trades, 
bat it is satisfactory if taken in comhination with the 
quantity absorbed by the home trade, which represents 
quite as much. Our colonial trade with Australia, 
India, and British America ia decidedly on the increase, 
and the same may be eaid aa regards South America. 
On tho contrary, our transactions with the continent 
of Europe have a tendency to decrease, and to fluctuate 
oonsidorably with tho United States, a very important 
market, which, in time of prosperity, might take as 
1 much as 800,000!. of granite ware. 

To meet the competition ot France Wii tieciMMsti 
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on one eide, and the Americans on the othor, great 
cbaugos huvo tiiken place in the manageniBnt of our 
works. Several processea liave boon iuiproTod or sim- 
plified, and largo maaufiictoriGS have been built on 
better principles. These steps were not taken too 
BooD ; for if competition scarcely existed for our goods 
twenty jcnrs ago, that stato of things has been mnch 
altered, and it will roqniro a great deal of appticatioB 
and energy on onr port if we intend to maintain our 
position as the largest and best producers of pottery in 
the world. 

It is a fact, that America, which had not a single 
manufivctory worth the name at the time of the New 
York Exhibition, produces now, with tho assistance 
of British workmen, granite ware of tolerably good 
quality ; and I haye been told by an eye-witness that 
no loss than seventy ovens are now at work at Tren- 
ton, in New Jersey, Tho clays and oools used by 
these potters ore good, and if the salaries are highn 
than they are in England, they find a compensation in 
the heavy duties which, since the war of Secession, 
are levied on ijur wares. 

Our commercial intercourso with Franc© has n(rt 
much altered, and the quantity of our goods sent across 
the Chauuol may be considered small compared with 
the importance of this market. The French are the 
largest jiroducers of hard porcelain, and they make 
their common earthenware quite as cheap, if not 
cheaper, than onra. However, if they are strong at 
home, they have never affected our trade abroad, except 
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I the United States, where they send their pnreelaiii 
in competition with English granite. 

At the present time, the competition from which we 
have suffered most in Germany, the north of Europe, 
and as far as Italy, comes from a gronp of establish- 
ments situated in the Bheiush provinces and that 
neighbourhood : at Sarreguemines, Sarrelouia, Taudre- 
vange, Mcttlach, Maastricht, and a few other places. 
Bnilt in the centre of a populous district, where labour 
is still very cheap, their intelligent and wealthy pro- 
prietors share in each other's business, and conse- 
quently have no inducement for lowering their prices. 
They seem to have given a considerable portion of 
their time to the study of the various processes, and 
they have bo far succeeded that they are a great deal 
more independent with regard to their men than we 
ore. Fossesaing these advantages, we cannot wonder, 
if we have not been able to keep our hold on those 
markets which were the nearest to them. Besides, it 
is plain that the important riso which has taken place 
in the price of wages aud fuel, and the consequent 
increase in the price of our wares, has acted as an 
encouragement to foreign production ; and perhaps it 
may bo good policy, in future, to resist any further 
opportunity which might offer to increase the price of 
;oods. It would, however, be singular if, in the 
B of time, England did not derive some benefit 
1 this competition j she is used to close contest, 
erything considered, her position is an enviable 
Our home trade is excellent ; and if fca khusvo*. 
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of our exports does not progress so fast as we could 
desire, we know that we have in our commercial fleet 
more fietcilities than any other nation for sending our 
goods to those nmnerons comitries where the trade of 
pottery is hardly established, and we rely on onr 
honest and straightforward way of dealing for se- 
curing new customers for English manufacture. 



GLASS AND SILICATES. 
I Br PnoFESSOB Fhedk. S. Dabff, M,A. 

Vbb very brilliant and nseful Bobstance, which forma the 
Bnbject of this article, is said to have been discovered by 
the Fhcenicians. The gtory goca that Boroe Phcenician 
merchante, while cooking their food on the sonde aeorr 
the seashore, noticed that the aehos of the plant, with 
which they made their fire, cansed some of the sand to 
melt and form a vitreous substance ; but whether this 
tale be true or not, it is well known that for a long 
time these people made glass from the materials which 
^vere abundant on their sea and liver coasts. 

Glass, however, was produced long before this by the 
Egyptians for the beads and omajnents nued in adorning 
j, and many specimens of these are in the 
Iritish Museum, It is certain also that they well knew 
how to make certain tiubatauoes impart colour to glass 
(rthemanufactureof most of those beads. TLeBomans 
ide rich goblets of mby glass, some of which are to 
ft Been in collections in this country, as well as ufdb 
ft receive tlie ashes of their dead, four of wbich, of a 
Ben colour, are also in the British Museum, The 
tun&icture of these vessels proves that this nation was 
1 skilled in the arts of blowing and niodoUiug glass ; 
i their designs, which we are now re^roOmtm^, ^aow 
tf tbe^ were at ieast not inferior ia Birt\B\.i.o ds2i. Vl^ 
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thoee who hare funned tbeir taste in this luglily crri- 
lized age. We bavv tio record of glass being need for 
glasing purposes in ancient times. The Yeneroble 
Bede intrudncod it into this cotmtry abont 671 iJD., 
and employed it in the adonunent of churcb win- 
dows. Ordinary windoir glass was made at the 
works in Cmtchcd Friar« in 15.57, and plate glass 
at tho large works of the Bavftiliead Plate Glass Com- 
puiy, near St. Helen's, in Lancashire. About 1776, 
ftiut-glass Teesels were blown at the works in the 
Savoy Hoose ; and the Eccond Dnke of Buckingham 
brought over Venetian artists, at that time the most 
skilled, to work at glass making for mirrors, carriage 
windows, and other aseful pnrposes. Their workshop 
was in Lambt'th, and the date of their arrivnl in this 
country was 1G73. The French were before ns in the 
art of casting glass plates ; and in 1CS8, Stewart ccanr- 
DWDceil this braiicli of manofiictDre, which led to &b 
establishment of the very funoos works of St. Gobain, 
England has now large plab>^as$ works in different 
jMlB of the country, and these tngnttmr yield as their 
mdty production at le»st 110,000 superficial feet of 
Um b«t polished plate, or Beren and « quarter miUiona 
of feet yearly. The nine of plate gla^ made in Eng- 
UaA annmUy, inolndiBg tbe ro«^ kinds used for 
^uitig nofe, Ach, is estinutod at 1,000,0001. France 
bUD staixtsTMy bi^ and her plates are exttctndy per- 
flMt itt nMnnfoetme. St. Haiie d'Oignies, in Belginra, 
aim MBda a oonsideKble qoantity of plate glass into 
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Esnstcaner of Europe. Formerly, glass makmg was 
very heavily taxed in tliis country, and in 1812 an 
additional duty was placed on the manufacture of the 
raw material, wluch go greatly depressed, it that the 
meome which the State received fell from 328,000i. 
to 183,00OZ. per anniun, Moreoyer, large quantities of 
foreign glass were imported, and this too hindered the 
development of the industry amongst us. On the re- 
jpeal of the duty, however, the trade began to increase, 
and has now reached very large dimensions. 

Gloss appears to be a minture of silicates, the nature 
and chemical composition of which will be explained 
in a later part of this article. 

The materials used are principally sand, with an 

) substance, cither a salt of Boda or potash 

1 lime, though in some kinds of glass, oxide of lead 

a the place of lim.e. Other materials arc generally 

laployed to correct impurities which may occur in the 

Uid, and which, if present, always impart an objoo- 

^onable colour to the glass. 

There are two kinda of glass in ordinary use: 
common window glass, which may be divided into 
sheet, crown, and plate ; and flint glass, which is used 
for decanters, wine-glasses, and tumblers; and, in some 
special forms, for ornamental stones in imitation of 
jewels, and also for lenses of telescopes and mioro- 
scopea. The materials for making these different 
kinds vary somewhat, although the principal consti- 
tuents arc the same, viz. eand with some salt of 
Ha^ or potash. 
^KDie scientific name for sand, or more properly for its 
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priiid{ial coDEtitnent, is aQica. TliiB compound silica, 
or oxide of silicon, mlso called silicic acid, poeseeees 
properties similar to thoee wliicli belong to other acids, 
namclj', it is able wbeu bronght into contact ivitli 
bodies of an opposite character nnder eoitable condi- 
tians, to unite with them and to form salts. Everybody 
knows that if tartaric acid be added to carbonate of 
Boda, an efferresoence takes place ; carbonic acid passes 
off in the gaseoDB state, and the residue is composed of 
a portion of the tartaric acid, which unites with the 
soda, a donbte decompoeition taking place. If silicic 
acid be mixed with carbonate of soda, and if the mix- 
ture be heated to a high temperature, that is, to a 
white heat, for some length of time, the samo kind of 
action occurs : carbonic acid goes off, the silica or 
silicic acid uniting with the soda; and inasmuch as the 
soda salt was originallj called carbonate of soda, after 
this action, is which carbonic acid is replaced bf 
silicic acid, it is called ailieate of soda. Silicic acid at 
the ordinary tomperature of the air and in the dry 
state, has no action nhatever upon cart)onat« of soda, 
but when heated sufficiently, the action becomes 
vigorous. A Tory intwcsting eiperiment may be per^ 
formed in illustration of this fact in the foUowiug 
manner : if a mixture of carbouate of soda and 
carbonate of potash bo heated in an ordinary fire- 
clay crucible, and if, when the mixture is melted, 
some perfectly dry sand be poured into it, efibr- 
vesconcB will take place, owing to the expulsion of 
carbonic acid from the carbonate of soda and potash 
by means of the ailido acid. If this experiment be 
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each a Teasel that the carbonic acid can 
be collected, its preaeitce is reiidily indicated by the 
nmiiil testB. This esperimeut can be easily mode by 
Uiyoue who haa ordinary chemical apparatus at hie 
tioiimiaiid. If the mixture of carbonate of putaah and 
carbonate of Boda be melted in a small platinum crucible ; 
and i^ when melted, it be removed quickly while very 
hot into a tall beaker-glaeB, and sand be then poured 
into it, the escaping carbonic acid will, on account of 
its being heavier than air, be retained in the glass, and 
its presence can be recognized by its turning lime-water 
milky (which ia, in fact, a solution of lime in water), 
owing to the formation of carbonate of limo produced 
the carbonic acid evolved uniting with the lime 
lived in the water. A mixture of carbonate of 
and carbonate of potash is here used, because 
ler of these salts reqoires a very high temperature 
to melt it ; bnt when the two are heated together, 
fnaibility of both is increased. When sand is heated 
with oxide of lead (common litharge) they unite, 
forming a compound similar to that produced by the 
Bilica uniting with the soda, as described in the last 
paragraph. In the first case, a soda glass is formed ; 
the second, a lead glass is the result. If these two 
glofises he mixed together and melted in a crucible, and 
if the proportions in which they are mixed be properly 
sted and the materials used be pure, a colourless 
transparent glass will be formed, similar in i 
■ance to that which is employed in the manufacture 
decanters and tumblers. The same kind of glas 
bo produced by mixiBg all the materials in dn 
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proportirais mod heattng them together. If, iaetead of 
<Kdde of lekd, lime be mixed with carbonaite of soda 
■nd Band, uid the mixtnre be beated to a high tempe- 
rature, a gWs will be formed in many reepectR simUar 
to that of which oxide of lead is a constitnent, bnt 
difiering from it in seTeral important particulars. 
yiist of all, the lead ghws is highly lustrous, and has 
a great power of refracting light, so that when it is 
cat it presents a brilliant appearance, and by re&action 
readily prodaces the prismatic colours. This property 
does DOt belong to the glass containing lime, to anything 
like the same extent. Lead glass, too, is much heavier 
than lime glass, and is therefore unsnited to many of 
the purposes for which the latter is generally used, the 
principal of which is for the glazing of windows. 

If, instead of oxide of lead, which is a chemical com- 
poimd of lead and oxygen gns, or lime, which likewise is 
one of the metal calcinm with oxygen, carbonate of lead 
or of lime be used, the silicic acid will expel the carbonic 
acid from those substances at a high temperatnre, just 
as it does the carbonic acid from the carbonate of soda 
and carbonate of potash. It is necessary, for a pro{)er 
understanding of the scientific part of our subject, that 
this fact should bo bomo in mind, oud that the acid 
properties of silica should be thoroughly recognized. 
Formerly, carbonate of soda was used in the ntanufao- 
tnre of ordinary window glass, but now it is found 
more economical to employ nuJphale of soda, which is a 
much earlier product in the manufacture of soda from 
comnion salt than is the carbonate, and is therefore 
less expensive. Caibouic ac\A is \A\q,Y OQ.<sm\&\a li:^ v 
itfeai acid, by which is looaat ^bKfa ito e»w(^Riiiai&* % 
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Dot BO firm and Btable, aa those whicli are formed by ] 

(Other acids with the some sabBtancea. Sulpliuric cicid I 

ns a strong and powerful acid, uniting Tery readily I 

with the osides of certain metals to form very stable I 

oompounds. But although this acid is chemically bo | 

powerfal in its compounds, yet at a high temperature 1 

it is expelled by silicic acid, showing that this sub- I 

Btence, so inert in its natnral state and at the ordinary I 

temperature of the air, becomes powerfully active in I 

expelling other acids and in forming compounds when I 

|nit under favourable conditions. I 

If a mixture of common sand and carbonate of soda, I 

the carbonate of soda being in excess, be heated, a I 

glass will be obtained which is slowly soluble in cold, I 

readily soluble in hot water. To these compounds I 

the name of silicate is given, so that we speak of the 1 

compound as silicute of soda, of the lead compound 1 

silicate of lead, and the lime eomponnd as silicate I 

Silicate of soda and silicate of potosh, when 1 

le alkali, that is to say, the soda or potash, is in excess, I 
are both soluble. If a solution of one of these silicates 
be taken, and if carbonic acid be passed slowly through 
it, after a time a gelatinous, white, flocculent substance 

will be formed in the liquid, and eventually prcci- I 

pitated. This white flocculent substance is silicic acid ] 

combined with the elements of water, and is therefore I 

called by chemists hydrate of silic». Now this hydrate I 

of silica is soluble in water and in hydrochloric aoid ; I 

and the method by which it con be brought into soln- I 

tion in water will bo explained, when tTea.lm^.Mi'j lA I 
what axe called solublo silicates and tVftiT B.-^'^^ita.'iASiQSi. 1 
■Solttble si/ieatea are mentioned lieTe, m o^ieT ♦Otsaiii M 
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more perfect underetandiitg of the nature of siliciotu 
oompoimds may be obtained by those who do not 
possess a scientific knowledge of chemistry. The 
silicic acid in the silicate of soda is precipitated or 
separated oat by carbonic acid, and hero it appears, 
that an action, exactly the reverse of that which takes 
place at a high temperature, occurs when the silicic 
aoid is removed from those conditions in which it hae 
been seen to be (ehomically) 8o active. 

Suppose that to a solution of ailieate of soda or of 
potash a soluble salt of calcium be added — the chloride, 
for example, which is a compound of the metal caloiiun 
with chlorine — a double decomposition will take place ; 
the calcium will unite with oxygen in the silicate of 
Boda, forming limo ; and this will again unite with the 
silicic acid, forming silicate of lime ; while the chlorine 
will unite with the sodium, forming chloride of Boditiin, 
or common salt. 

Here then silicate of limo is obtained by a process 
very dillereut from that which has already been de- 
scribed, namely, by the heating of lime with silica at a 
high temporaturo. The body formed in the latter ease ie 
chemically the samo as that produced in the former, 
there being present the Bamo weight of calcium, the 
game weight of oxygen, and the same weight of silicic 
acid in each. Again, if to a solation of silicate of soda, 
one containing a soluble lead salt, such as the nitrate, 
be added, the silicic acid will unite with the oxide of 
lead in the nitrate of lead, and the acid constituent of 
that body will unite with the oxide of sodium or Bodft, 
forming nitrate of soda. It ia apparent, therefore, from 
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plheGe remarks, that in whatever way the substnncee be 
made to unite, the effects produced as regards chemicaJ 
oompositioa are the same. If some of the silicate of lime 
or sUicate of lead made bj precipitation be di'ied and 
i to a high temperature in a crucible, it will melt 
w fuse, and form a yitreoua substance. In these last 
Kcaees, as ia many others which will have to be alluded to, 
the silicates formed are not soluble in water, although 
Bilicate of lime may be partially dissolved when heated 
in water under extreme pressure, by which the tempe- 
J^bature is considerably increased, and even sligUly in 
^Bcdd water. 

^B To ensui'e the production of definite silicates by the 
^^Igency of heat, the materials must be mixed together in 
proper combiuing proportiuns ; for if more of the me- 
tallic oxide is introduced thau cun combine chemically 
irith the sand, it will be melted in the mass, but the 
excess will not form a definite compound ; whereas by 
precipitation the silicates formed always have, when 
thoroughly washed, a definite composition. This sub- 
ject will be again referred to, when the manufacture 
of commercial glass is described. 

It has been noticed that the glass found in the win- 

dows'of old churches and in other places where it hae 

been exposed to the prolonged action of the aii and of 

moisture, has gradually become rough on its surface, 

and has lost to a considerable extent its ti'anspEirency ; 

this, which would be a defect in glass for the glazing 

|l of ordinary windows where transparency is desired, is 

^Hdgbtly regarded as a beauty in glass which is to he 

^^bed for the ornamontution of windows. Manyreasons 
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havG been offered in explanation of this apparently pi 
liar property of ancient glass ; and that which appeMB 
to be GoiToctiB,tbat glass is a mechanical mixture of dif- 
ferent silicates, some of which may be soluble in water, 
and others insoluble. The old window glass, whose 
manufacture will be more fully deacribod by-nnd-tye, 
was made in a less perfect manner than modem ap- 
pliances enable glass mannfacturers now to produce tlie 
same article, so that the silicates composing the old glass 
were not as intimately mixed as those oBcd in modem 
glnsB. By the slow action of air and moisture, portions of 
the soluble silicates have been diBsolyed out, and hence 
we frequently find a sort of honeycomb appearance on 
the surfaae of ancient glass, as well as a thin film, 
which, by refraction of light, causes an opalescence 
when viewed by reflected light. Efforts ha^fe of late been 
made to produce a similar effect by employing different 
methods in the process of manufacture, but without 
complete bqccdbs. The fact, however, that such changes 
have taken place in this less perfectly fused glass, tends 
to show that if one silicate can be dissolved out, there 
cannot be chemkcA union between all the silieates. If 
a piece of modern window glass be heated in water 
under pressure in a closed vessel, it will present some- 
what the appearaaeo of ancient glass, for a considerable 
quantity of soluble silicate will be dissolved out from 
it. The object in dwelling on this matter hero, is to 
induce makers to attend more to the chemical com- 
position of their glass, for, doubtless, much more 
sati^actory results would bo obtained both as to the 
qaalJty of the material and ftie coet ol \\,% '^tA-a!than&^ 
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MAHinrACTtJEB OF GLABB. 

The first object in gloss makitig is to obtain suitable 
materiftle. The sand which is employed for window 
gloBG differs from that which is required for flint glass, 
in tiiat the latter should he as pure as posiaible. The 
maker can correct the iiapTirities in the window-glasa 
Band, provided they bo not present in too great quan- 
tities; but it is faf more difficult in the cose of flint 
glass, to chemically counteract the influence of those 
Bubstances which might impair its tint. So that the 
mannfactUTor would rather pay large prices for hia 
Bond, than tniat to expedients which in their applica- 
tion might fail, and thus cause a greater loss. 

One of the prinuipal and must truubleaomo impu- 
rities met with in sand is iron in the form of oxide. 
There are two oxides of iron : one, the protoxide, whioh 
imparts u green colour to gloss ; and the other the 
peroKide, whose staining property is yellow. A very 
wnall quantity of the former will give an appreciably 
green tint, whereas it rottuiros a large quantity of the 
.|nroKide to produce even a delicate yellow. In all 
.glass making, it is found necessary to use something 
'irhich will counteract the colouring properties of 
&ee6 two oxides. The material employed was black 
^oxide of manganese. This is still used in certain glass- 
^rorks, but from its injurious action on the fire-clay 
fota, arsenious aoid or common white aiaenie i& esa- 
\fSojred to ejJecf the eame object. Tte (iiamvciL fttJasssi 
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in tliQ two cases is difierent : the black oxide of maDr 
ganeee is what k U^rmed an osidiziiig agent, and gives 
up, at a hipli temperature, a portion of its oiygen to 
the protoxide of iron, thereby converting it into the 
peroxide. It thns becomes comparatively harmless, by 
eoDTertiug a qnautity of that ojride, which gives a 
green colour, into ^o other oxide, which has little ot 
no power of colouring eicept it be present in large 
quMitities. The difficulty in using black oxide of utan* 
ganese is the exact proportioning of it to the quantity 
of iron present in the sand, a quantity which cannot 
be earaly determined. If the bhtck oxide of manganese 
be tued in excess, some of the oxide of m&nganeee 
remains oniednced, and when this is the case, it givee 
a purple oolonr to glass. If used in exact proportions, 
it is reduoed to an oxide which does not import colooi 
to glaes. This may be seen in many of the old plate- 
glass windows which wore employed for glaring pnr- 
pueee some sixty or seventy years ago, the colont of 
the panes being generally purple. 

Aiseuiaas acid also acts as an oxidizing agent, in 
that it gives up its oxygen to the protoxide of iron, 
oonvvrting it into the peroxide ; but the arsenic itself 
which has lost its osygen, is ledneed to the metallic 
state and is volatile, docs not remain vsith the glass, 
but passes off by the flaes of the fomaoe. If too much 
arseuio is used, it sometimes renders the glass mil^ 
or cloudy. 

Before describing in detail the method of mixing 
and founding glass, it will be necessary to mention tho 
compoeitioa of tlie Teesda iix «\adi ^« ^ji£&Sa^ittd&. 
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' They are called glass-pota, and differ in shape accord- 
ing to the different kinds of glass to he made in them. 
GloBs-pots are made of fire-clay (generally the best 
Btonrbridge), which is a silicate of alumina, and here 
great care is token to select that which contains least 
lime or iron. It is ground, then moistened and well 
kneaded together, and left to rijMan, while a certain 
qoantity of old glass-pot is ground fine and mixed 
with the fresh fire-clay. Masses about the size of two 
hands are kneaded separately, the object being to ex- 
clude all air bubbles, and to obtain a perfectly homo- 
geoeous mass. The bottom of the glass-pot is then 
laid, the masses of fire-clay being pressed in with the 
greatest care, so as to avoid all cracks or places where 
BIT might enter during the slow process of drying. 

The modem shape is round ; though formerly certain 
glasB-pote, called cavettes, used in the purifying of plate 
glass, were square. Pots used in the manufacture 
of common crown and sheet window glass, generally 
speaking, are largor at the top than at the bottom ; but 
whatever may be the shape uf the pot, the method of 
Ha bnilding is the same. The sides are carefully made 
of fire-clay, each piece being laid on by itself and 
fcneaded like the bottom of the pot, so that it is slowly 
built np until it reaches the desired height. It is then 
1 very gradually, and the process is finished in 
ificially warmed chambers. Before putting it in its 
n the glaes-fumaoe, it is allowed to remain for 
me time in what is called a pot-arch, that is, an arch- 
y built of fire-clay bricks, along the side of which. i& 
ce, by means of which, the aic\i\a\«tiM;^A.'a:^ 



to tk red heat; and after it has been heated sufficiently, 
is removed while rcid hot and put into the furnace. 
Olnfis-pots ore never allowed to cool, and with care they 
may last for Bevoral months. From this description of 
their manufacture, it will be clear that it ie attended 
with cousidorable cost, vEirjiug from 5/. to 10/. 

There arc three difforent kinds of ordinary pots 
for crown, plate, and flint glass ; and of these the 
last is decidedly the most expensive, as its top is 
covered over, and prescute the apjicarance of a dome 
vith an o]>euing in front, through which the materiaJa 
con bo introduoed when the pot is charged, and from 
which, when made, the glass may be drawn, in order to 
be blown into shape by the workman. In glaea-fur- 
nftOOB the pots are sometimes arranged in a circle, with 
thoit mouths opening into the glasa-hotme ; but now a 
difTeront construction is sometimes employed, since 
other methods of heating the furnaces have been intro- 
daced. It is hardly within the scope of this article to 
enter into a description of glsas-fumaces ; suffice it to 
state, tlmt they should be of such a construction as 
to yield the greatest amount of well-regulated heat for 
the amallest consumption of fuel, and this object seems 
to bo best effcotod by the adoption of Mr. Siemens' ei- 
Oellent principle of heating furnaces. For some years 
his process has been in use at the Thames Plate Glass 
Company's Works, where the saving of fuel has been 
very considemble, and the glass greatly improved, 
owing to the fact that impurities from the fuel em- 
ployed cannot possibly find such easy entnmce into the 
glasB-pot. In any case, the co&&teuc\a£fli *& >i\si i^^tomm. 
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Its Euch as to be best adapted to the convenience of 
tbe workmen, according to the kinds of ghiss which 
they bave to make. Difi'orentl7 arranged furnaces aie 
nsed for bottles &om thoBo employed for crown and 
ehcct glass. 

Having considered briefly the mannfacture of glaM- 
pots, I shall proceed to the treatment of the materials 
to bo employed. In making common window glass, 
ordinary sand, which does not contain any very large 
quantity of iron, may bo used, the alkali employed 
being sulphate of soda, while the purifying material is 
either arsenic or black oside of manganese. A small 
quantity of anthracite cool is added to the mixture, ill 
r to assist in the reduction of the sulphate of soda, 
ther with some lime. Tho materials are carefully 
d and placed in the furnooe, where thoy are heated 
3 time, a process which is called " fritting." 
Its object is to perfectly dry the materials, so as to 
espel carbonic acid gae, which would otherwise cause 
Bwcllisg in the glass; but no combination must take 
place, to allow of silicates being formed, otherwise the 
alkali would melt first and attack the substance of the 
glass-pots, and part of it would be volatilized and lost. 
When this operation is completed, the fritt is put into 
the hot glass-pot, and submitted to the action of the 
heat of the furnace, until tho glass is made, or 
" founded," as it is technically termed. In tho case 
of sheet and crown glass this process lasts &om six- 
teen to seventeen hours, for it will be remembered that 
the top of the pot is open to the furnace, &o tWt 'iui 
B^iaes pass over the anrface of ita coutente. '^a. *iiaa 
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vay the materialB get heated more npidlj, than when 
■ covered gliiBs-pot is used. 

M. Gehleii givee as a good mixture for window glasB 

Sanil 100 parts. 

Dry Bolpbata of eodn .... 50 ,, 

Quicklime 20 „ 

OikibuD, UB cbaraoal .. .. in 
Different makers have different mixtures. This 
in, Oehlen ie given as o&ouf the pruportions of the 
several constitueuta omploycd. 

The charging of the pots is condneted in this 
manner : they are filled with lumps of fritt, and the 
heat of the furnace is raised as rapidly aE possible, motil 
in about eight or nine honre the fritt has run down or 
melted into glass. More &itt is then added, which also 
melts, and from time to time this is repeated, till the 
pot contains a sufficient quantity. After about sixteen 
hours the whole has become couvorted into gloss, and 
the surface of the molten mass is covered with liquid 
salt and sulphate of soda. This scam is called glas» 
gall or saudivor, and is carefully removed with iron 
ladles. Some broken glass, or cullot, is now thrown 
into the glass-pot, a little at a time, the object being 
to cause any salt which may remain in the pot to rise 
to the surface, which is then removed, and so the glass 
is in this manner purified, after it has been further 
heated for some hours, to espel gases. 

When the glass is made, and its temperature BO 
reduced that it is in a doughy or pasty state, it is then 
worked off by the blowers into either sheets or tables, 
as is desired. The blowing of sheet and crown glass 
ia A vock of oonsidertibls difficulty and labour, aiid 
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■be which cannot be successfully performed, except by 
s workman who has been brought up &om boyhood in 
a glas3-houBe. A quantity of the soft glass ia ool- 
lectcil 01' gathered on the end of a blowpipe, and the 
workman then blows into it, and distends it into a 
globular form. Now it is nocoBsary, in making sbeot 
gloEs, that that globular form should be elongated; 
the workman therefore hold* his blowpipe, which is 
about 5 feet long, in a vertical direction, and tiie 
Boftoaod globe becomes peor-shapoil. By dexterously 
swinging the blowpipe from side to side, which he 
does while standing on a plank placed over a sort of 
pit, and by causing it to rise on either side, he 
I'lWPTertB the poar-shapo into a true cylinder, having 
mdod ends. When the cylinder has assumed the 
shape desired, he places his thumb on the end 
t the blowpipe, and holds the opposite end of the 
tplinder in the mouth of the fnmace. The glass 
s at the heated end, and the expanding air causes 
' It to burst the opening. It is then shaped with a 
Btiitablo tool, BO that tt is of the diameter of the 
cylinder. When the latter ia cooled, a piece of hot 
glaaa is applied to its shoulder with a pootce, and is 
drawn out into a thread around it. This makes the 
glass hot. The thread of glass is removed, a cold ia- 
strument ia applied rapidly, and the shoulder of the 
blowing is cut off. The glass is nest detached from 
the blowpipe, oad its ends removed, and it is thou an- 
nealed for a abort time, and cut down lengthways intor- 
^Bitly by a diamond. It is afterwards placed, with the 
^■■Ig cut uppermost, in what is called a flattouiu^ 
^■gln, that is, in a sort of OTen or fvin:LW% '^ifioXfi^ 'ua % 
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lugh temperature and having a porfectly amooth Btone 
floor; ftl'ter & sliort exposure tlie glnes Goftens, and a 
workman, with euitable wooden tools, opens it ont 
where it was cut by the diamond, and causes it to lie 
flat upon the stone. It is then rubbed by a wooden 
tool, and in this way is flattened, removed from the 
flattening stouo kiln, and plaeed in a hot chamber, in 
which it is allowed to cool slowly, for the purpose of 
" annealing." 

Sheet glass, formerly callod broad glass, was origin- 
ally made on the Continent j but its manufacture, firrt 
established in this conn try by the introduction of foreign 
workmen, has eitended to very largo dimensions, and 
the quality of English sheet is now quite equal, if not 
superior, to anything that is produced abroad. The 
advantage which it poBsesses over crown glass is, that 
much larger Bhoets can be made, and thia is very 
easily noticed if we examine the larger dimensions of 
common window panes compared with those which were 
formerly made. Evon now the workmen employed in 
thia class of manufacture are generally Belgians. A 
sheot-glass blower must be very strong, and have great 
skill in handling hie blowpipe, for the cylinders 
which he blows are frequently sisty inches long, aud 
, their weight is very considerable. Glass shades are 
blown by sheet blowers. These sometimes are very 
large, and require great skill. When their shape is 
to be that of a cylimler with a dome top, they are made 
as in the ordinary course of blowing a cylinder of sheet 
glass, bat instead of one end being burst as described, 
k" ore simply detackel irooi t\iii >i\q^-^^. ■'^TEffisi 
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fliey have to be oval or aqnaro at their basea, they are 
blown into wooden moulds of the required form, which, 
have their isBidee charred. The gathered maBs of 
glass is placed iuside Buch a mould, and is then blown 
into until it tonches the sides. This is aa operation 
requiring great strength and delicacy ; strength to 
blow with sufBcient force to bring the softened glass 
to touch the mould in all its parts, and delicacy to 
prevent the presBure &om being so great as to cause 
the outside of the glass shade to receive marks on its 
surface from the mould. 

The ahaping of the molten glass into tables of croton 
ie different in detail. The globular mass formed by the 
first blowings is held by a workman vertically over his 
An asBistant gathers a small quantity of soft glass 

im the furnace on the end of a pointed iron rod, and 
it to adhere to the flattened surface, at a point 
oppoeite to that to which the blowpipe is attached. The 
glass near the blowpipe, while hot, is touched with 
a cold instrument, and immediately cracks' around its 
neck, detaching the blowjupe from the mass. The 
pointel is taken by the blower, and the opening formed 
by {be removal of the blowpipe is placed opposite to 
what is called a " flasliiug " furnace, that is, a furnace 
with a Ifli^e circular ojiening in its front, and which is 
heated to such an intense degree that it is impossible 
for a person unaccustomed to it to approach within 
several feet of the fnruacc-mouth. The workman gene- 
rally wears a shield or screen to protect the upper 
of his body and face. The glass becomes softened 

the best, and the workman gives tis pim\A ^ iiAairj \ 
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motion, eomewbat similar to that whicli a honeemaid 
gires to a wop wbon die tmndles it ; and as the glaas 
Kftena, tlie opening goto larger and larger, ontQ at last 
the softened muss instantaneously flasheB out into a 
circniar shoot, an oporation nhicli produces a very start- 
ling effect upon the eyes of anyone beholding it for the 
first time. The ciroular crown table thus made is 
detached from the pointel, and the mass of glass which 
caused it to adhere forms what is known by the name 
of the bull's cyo. The table thus made is, like the sheet, 
placed in an annealing furnace, and left there for a 
proper length of time. 

The mannfactnre of plate glass is altogether different 
&om that of crown and sheet. First of all, much 
greater care ia taken in the selection of the materials, 
the sand osed being of a purer kind than that employed 
in the manofactnre of common window glass ; the alkali 
is of a better quality ; and more caution is taken in all 
the manipulative processes prior to the melting of the 
mixture. Arseuious acid is more fren^nontly used than 
manganese for the corroetion of the iron impurity. It 
has been noticed that in the plate glass-pots there are 
grooves placed around their sides, and these are in- 
tended to receive metal claspera, by means of which 
the pot can bo removed bodily from the furnace. In 
former times the glass was mado in large pots, and 
then ladled out into smaller ones, of a square form, 
called cnvottes, and in these it was loft eiposed to 
the heat of the furnace for a length of time, in order 
that it might be refined, ty the rising of impurities to 
the surface and by the escape ol 8.ii Wablsn^ The 
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use of these curettea is now discontmned, and the pot 
in which the glass is faimde<I is temoved ixom tha 
furnace and its contents poured upon the tables on 
which the plato is formed, by the action of rollers. A 
plate-glasa table is made of iron ; its surface is smooth 
and of the size req^nired to make a largo plate, and it 
18 placed upon wheels and run upon a tramway &om 
one part of the glass-house to another, so as to be 
opposite to the mouth of the furnace from which the 
glass-pot has to be removed. Along the sides of this 
table, tnken lengthways, movable strips of iron are 
plaoed, rising above it to a sufficient height to secure 
the desired thickness for the glass plate, and on these 
|«trips rune a roller, so adapted that it can be made to 
pretty readily from one end of the table to the 
r. The contents of the glass-pot, when placed 
over the table by meana of a crane and tilted up, fall 
out somewhat as a lump of dough would fall from a 
kneading trough if it were inverted, for it must be 
borne in mind that the glass in this process is not in 
& veij fluid state. The roller is made to pass rapidly 
over the softened glatis, and in this way spreads it over 
the table until it comes in contact with the strips 
placed along the edge, which serve as gauges for 
determining the thickness of the plate. After the 
plate is formed it immediately sets, and is removed 
while hot into an annealing furnace, which is always so 
placed, that the gloss can be transferred to it &em the 
table with the least possible delay. In this furnace 
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tho glosa may be properly annealed. When this 
com is completeil, die plates are removed, the edges 
are trimmed off with a diamond, and oue plate, bedded 
in plaster of Paris, k placed upon a flat stone recep- 
tacle; auotlier plate, also coated on one of its sidea 
with plaster of Paria;, is made to adhere to a piece of 
machinery placed directly above the other plate, and 
ia so situated with respect to this latter, that the two 
surfaces are perfectly parallel one to the other. 

It should hero be mentioned, that the side of the 
plate which touches the table is always rough, and has 
no polish, while that over which the roller is passed 
is slightly nndulating, and has a bright polish similar 
to that of a sheet of blown glass, and which is techni- 
cally known as " fire " iwlish. The machine to which 
the upper plate is attached is so arranged, that when 
set in motion it causes it to move in just the some 
direction that a plate would do if moved by the human 
arm ; this is therefore called an elbow motion. Boys 
stand by the sides of the two plates, and throw fine 
sand and water on the lower one, so that the opposed 
surfooes mutually grind one another, and when this pn>- 
oess is completed on one side, they are reversed and the 
same operation is performed on the other side. The 
plates have now the appearance of ground glass, and 
the snrfaces are further ground by fine emery powder, 
which causes them to be much smoother imd more 
leady for the final polishing. Formerly this was 
entirely done by hand, women generally being the 
operators, and oxide of iron, called crocus, mixed 
with mater, the mateiul em^lo^eA loi ^iJuiiosi^ 
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Now, however, a more rapid and perfect method is 
adopted hy the bbb of machinery. A table is pre- 
pared which movoB from sido to aide, giving to the 
plate a lateral motion ; and above is a beam, is which 
holes are drilled at intorralfi, through which short 
iron tods, nearly an inch in diameter, pass. On 
tliese are padded iron buffers, covered on their nnder 
aorfaco with leather ; while, pressing down these rods, 
and therefore the buffers, are springs, which act with 
considerable force, bnt which are able to yield to 
pressure caased by any inequality over which the 
bufEers may pass. The glass plate is fixed upon this 
table, and its upper surface is exposed to the action of 
the buffers, while oxide of iron, in a very fine state of 
division and mixed with water, is allowed to come upon 
its surface. The glass travelling from eide to side is 
.znbbed by the bufl'ers in a. lateral direction, and has ■ 
Itlso a longitudinal motion, so that every portion of H 
'St is rubbed equally. If any inequalities occur on the ■ 
glass, the springs which press down the bufibrs give ■ 
way and allow them to rise over it, and this process is I 
continued for some time, until at lost the plate receives I 
the palish so choracteristio of plate glass. It is then H 
removed from the table and examined by skilled H 
persons, and whatever defects can be removed by hand, H 
I are remedied. H 

■•• Another kind of plate glass, called " patent rolled H 
Edate," is mode by ladling out from a pot molten H 
lUass in the proper state of consistence. The ladle is H 
^bought over a small glasa- table, ani b. rwAm a^t»f ■ 
Hno is performed to that already ifiSCiiXiei. '^"^b^J 
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patent rolled plato is Botnetimes mode with groOTSB 

on one of its Bnrfaces, or with pattoma in imitation of 
diiunond qunrry glazing, and, in fact, with any design^ 
according to tho tosto of the roannfaetuTer, These de- 
Bigns are all engraved upon the table, and conimnnicate 
their patterns to the soft glass ; but the smooth eurfaoe 
of such glass which comes in contact with the roller ia 
Blightlj undulating, thoagh polished. This method 
of glass-making was invented and patented by Mr. 
Hartley, the noted mannfactnrer, of Sunderland. 

A lighter kind of plate glasa, wbicb is principally 
used for glazing the better class of pictures and en- 
gravings, and called " patent " plate, is simply sheet 
glass polished after the manner of plato glass. Crown 
glass, which only admits of being out into small 
squares, is also used for picture glazing, but is more 
carefully prepared, and is called by the name of 
"flatted crown." 

Looking Glasses. — Plato glass is employed for making 
looking glasses, and two processes are now in use for sil- 
vering them, the first of which consists in applying a 
sheet of tinfoil saturated with quicksQTer to one side 
of the glass. The operation is conducted as follows : 
on a perfectly smooth table a sheetof stout tinfoil is 
laid, and on it is poured quicksilver, which is distributed 
evenly over the surface with a hare's foot. When ttie 
whole sheet is amalgamated with the quicksilver, mote 
of that substance is poured upon it, until it flows freely 
over it. The glass ph>to to be sUvered, having been made 
perfectly clean, is floated upon the surface of the quiok- 
Bilver, an operation requiring care, and is then covered 
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■■ill over with weights, by which means tlio excess of 
quicksilver is pressed out, and the glass comes in contact 
with the amalgamated sheet of tinfoil, to which it 
adheres perfectly. This ancient method of silvering 
glass has some advantages over the one next to be de- 
scribed. The colour of the plate is, according to artistic 
taste, bettor, and with care the plate will not lose 
I jtB brilliancy for years. 1 have in my possession some 
the silvering of which is very beautiful, 
(Bicept where it has snffered from mechanical injuries. 
Silver can be precipitated from a solution of nitrate of 
silver in several ways, and in some of these specimens 
was like a bright film. If a crystal of nitrate of 
silvet be put into a test-tube with some bitartrate 
of lime, and the mixture be rendered ammoniacal and 
gently warmed (it being kept in motion during the 
:periment), its sides will be covered with a very bril- 
littnt deposit of metallic silver. Oil of cloves and 
;^rape sugar have also the power of reducing metallic 
silver from ammoniacal solutions of the nitrate, when 
gently warmed ; but the mixtures must not be made 
too hot. In silvering plates of glass, they are first well 
cleaned, then placed in a perfectly level position, and 
the silvering liquid is poured over the surface, the 
room in which the operation is performed being kept 
iciently warm to assist the deposition. When 
lough silver has been deposited on tho glass, the 
I is poured off and the plato dried, while the 
' film is jirotected by being coated with a suitable 
varnish. The composition of the mixtures nsed 
difTcient persons is generally kept secret, thooi^ 
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the chemical principle of the reduction of the silver 
ealt is the same. Glasses silvered b; this process 
Eomotimcs lose their brilliancy, by becoming covered 
on their silvered side with small spots. It is however 
stated that this results either from a bad system of 
dejHisition, or from the film of silver not being sufS- 
ciently thick and solid. 

Flint Glass, although called by this name, is not 
made from flint, but from the best sand, of pure and 
dazzling whiteness, ohtiiined from Alum Bay, in the 
Isle of Wight, and from Fontainebleau, in France. 
The cost per ton is from II. to 11. 15s., whereas the price 
of the sand employed in makiug plate glass is about 
one-eighth of that amount. The alkali employed is 
generally extremely good carbonate of potash, whereas 
soda is used in the manufacture of the other kinds of 
glass which have been described. The addition of a 
small quimtity of blaek oside of manganese is som&- 
times necessary to correct the slight tint imparted by 
iron, which seems to be always present in minute 
quantities, even in the pnrcst samples of sand. Oxide 
of lead in the form of rod lead, in this sort of glass, 
takes the placo of lime. The advantages derived 
frnm using the oxide are, that it makes the misture 
more fusible, and also imparts that particular brilliancy 
and lustre so peculiarly characteristic of well-made 
flint glass. In different works various mixtures are 
mode for the composition of the glass ; but to give an 
idea of the proportions in which the materials are 
mixed, it will be well to quote the statement of 
M. Payen, who Bays iliftt of the finest crystal flint 
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glass, the following is thG composition : 
lead, 2 to 2i ; carbonate of potaah, 1^ tu 1^. A little 
nitre or saltpotro is used as an osidiaing ^ent. Tho 
glass-pots employed in this branch of tho monu- 
&oture are covered, so that iho flames of tho furnac« 
do not como in contact with tho materials, tho object in 
thus isolating them from direct contact with tho flame 
l>eing to prevent tho entrance of impmities, by which 
the oolonr might be injured. On account of the pots 
being covered, tlie materiats take a much longer time to 
hot, and require quite double tho time in fnnnding 
sheet or plate glass ; the preeence of oxide of 
materially assisting the rapidity of tho fusion. 
When flint glass is ready for working, the time required 
to work off a pot of it is much longer than that 
which is required for a pot of crown or sheet ; and It 
IB ft matter of considerable importance, that the fumace- 
man should bo manage his fires, as to keep the glass 
in a proper working condition, that is, he should not 
let it get too cold (therefore too solid) nor too fluid. 
Flint glass is worked off l>y the blower into wine- 
glasses, tumblers, decanters, and other suitable vessels, 
-liet us take a wine-glass as an Ulnstration of the 
ithod of working. A small quantity of glass is 
iiigathered on the blowpipe, which is much smaller 
ihon that nsed in making sheet, and is blown into a 
balb, which may ho slightly elongated or globular, 
the forms being given to it by the motion which the 
rkman imparts to his blowpipe while he is blowing, 
after he has blown, into the ma.is. In the case of 
rine-glass, an assistant boy gathers a ssasKi. ojiasiji^ 
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of glHSH on the end of a email pomtel, or Bolid iron 
rod. TIiiH in iilac.ed on the aide of the globe opposite 
that which itt in connoctioo with the blowpipe, which 
18 then detached by tauchiag the glasB neoxetit it with 
a piece of iron, wetted with cold water: this causes 
a crack, and a, geutlo tap oauBes eeporation. The 
workman then moiilda the opening mode by detach- 
ing the blowpi])u, in order to do which, ho has to 
apply the glasx often to tho mouth of the furnace, 
to soften it lie then opens out the globe into the 
shapo of a oup with a pair of small iron tongs, with 
legs uniform iu slia]>e, slightly tapering and smooth, 
an<) Lo usee a peculiar kind of scisaors for trimming 
tho odgtis. The other parts of the glass are moulded 
with tho tongH, accuracy of size being obtained by 
moans of meoHuring compassea and a scale. The 
workmaii sits during this operation in a seat ivith arms, 
laying tlie jHratee on them, and turning it, so as to 
niake it niovu baokn'ards and forwards with his left 
baud, while with tho tongs iu his right he gives the 
glaag tho desired form. 

BcfoRt passing on to ft description of the monn- 
faotur« luid compogition of coloured glosses, it is 
neoeesary tliut 1 should make a fewTemarks on the dif- 
ficulties audi^r which our English glass'^nakers labour, 
owing to not paying snfScient attention to the scienti£e 
treatment of their mixtures. It has already been 
stated that glass is L-omposed of a mixture of silicates, 
which are definite chemical compounds. Some are 
mnoh morv dense than others, and are therefore liable 
to sink, so that the glass taken from one part of the 
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pot will be very different ia composition from that 
taken from another part; besides this, it ia found, 
on examination, that other portions of tho materialB 
employed are prcHont in snch proportions, that they 
cannot possibly eiiat in the form of true ailicates. 
M. Domaa, tho distinguished French chemist, asaerta, 
and with truth, that glass ought to bo a true chemical 
ooDnponnd. This, however, doea not eeom to be the 
opinion here ; and sufBciont attention is not paid by 
English munufacturers to mixing their materials, so as 
to form definite sUicates, the result being that glass is 
produced with a striated effect. This is easy to be seen 
in the common kinds, as in bottle glass ; but oiving 
to the more careful and prolonged fusion of the liner 
vatietios, snch ns plate glass, this defect is to a con- 
Hiderablo extent remedied, though not altogether over- 
In tho French manuiacture of plate glass, more 
ition has been paid to the chemical composition 
a silicates which enter into it. At St. 
bbin, a plate glass is produced which, on analysis, is 
found to contain definite silicates, and without any 
esoesB of material which doos not enter into chemical 
ibination ; and the consoq^nence is, that this glass 
more perfect and homogonoous than that made in 
itry. No doubt this aaperior quality is owing 
the fact, that the famous chemist, Gay-Lussao, 
'oted much of his time to assisting in the mona- 
carried on at these works. Wo cannot over- 
laid the importance of a scientifio superintendence, 
only of glass-works, but of all other manufactures 
which chemical reactions take place ; for although 
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expeneuce may lead a cautions obeerrer to produce 
sabstances of nearly correct compoeition, yet the 
ueistance of a Bcientifio observer is of the grefttest 
importance, because, what nnder other circmnstanoea 
must be simply empirical, is under bis guidance 
carried on according to definite and &ied laws. 

Mention has already been made of how, in the csee 
of mixing carbonates of soda and potash, the one assists 
the fusibility of the other, and this is more particularly 
true in the miitnre of silicates in the composition of 
the ordinary glass. Silicates of soda and potash are 
separately much more infusible than a mixture of the 
two, and the adilition of other sUicates to them renders 
them more fusible still ; silicate of lead, as has already 
been mentioned, causing the glass into whose com- 
position it enters, to fuse at a much lower temperature 
than it would do if that silicate were absent. Again, 
if the silicate of load be present in too large propop- 
tions, and if great care be not taken in the manufactare 
of lead glass, the silicate of lead, &om its greater 
density, will sink lower among the molten silicates, and 
will therefore cause a larger proportion of lead to be 
in the glass at the bottom of the pot than there is at 
the top. We often notice in tnmblers and decanten 
of the cheaper kiDd, that there are very distinct stris 
nmuing through the whole substance in some particular 
portion of the glass. Now this is owing to the greater 
density of the lead silicate, which sinki^ lower down in 
the collected mass of glass, and therefore imparte to it 
this peculiar effect. When a pot of flint glass is worked 
o$ that which remains at the bottom usuaUy o 
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more lead than that which is worked off in the earlier 
part of the d»y. 

Coloured Glasses. — It has been before shown that 
eilica unites with metallio OKideB ; in fact, glass is 
nothing but a compound brought about by the union. 
With certain metallic oxides, silica forms coloured 
silicates or glasses ; and these, when fused with coloor- 
lees glaseea, import to thom the colour of the silicate. 
Oxide of iron colours glass either green or yellow, 
according to the natnre of tho oxide; the silicate of 
tbe protoxide of iron being green, and that of the per- 
oxide, yellow of a slightly brownish tint. Copper forma 
two oxides, the suboxide and the protoxide; the sub- 
oxide colours glass red, while the protoxide renders it 
green. Black oude of masganese colours glass purple ; 
but if large quantities be used, it makes it perfectly 
black. SesquioxiJe of chrominm imparts a beautiful 
green colour to gloss, while oside of uranium produces 
&u opalescent effect of yellow with a tinge of green. 
This latter, by the way, has the power of reducing the 
ultra-violet rays of tho spectrum to luminous rays, and 
when held in the rays of a spectrum obtained by the 
electric light, produces an extremely beautiful effect, 
which is called fluorescence. A small quantity of the 
oxide of gold tints glass pink, bat tbe colour becomes 
extremely rich and ruhy-like when a larger quantity of 
tbe oside is employed. Oxide of cobalt in very small 
qnantities yields, with silicic acid, an intensely blue 
^nlicate. This sabstance, carefully prepared in a special 
r and grunnd to a fine powder, forms the well- 
1 water-colour pigment called smalt. Oxide of 
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BilTer stains glass from a delicate lemon tint to a deep 
orange, in proportion to the quantity of the oxide 
employed. 

With the exception of the laBt-named colouring 
material, the above mentioned are mixed together with 
the aubBtancee which form the glass, and are melted in 
the nsual way in glase-pota, except that they are treated 
with considerably more care, ia order that their tints 
may he true. Oxide of silver, however, is never mixed 
with the materials of which the glasa is made, but is 
applied to the suiface in the following manner ; a 
solution of nitrate of silver mixed with some sub- 
stance, such, for instance, as chalk, may he painted npon 
the parts of the glass which it is desired to Btain, and 
these are heater! tu a dnil red heat, in what is called a 
"muffle." Wherever the oxide of silver comes in 
contact with the glass, the hitter is stained more or 
less intensely, according to the qnautity of silver pre- 
sent. Pure metallic silver may be melted with metallic 
antimony, and the maes ground to a fine powder in 
water. This powder, aJter being mixed with some 
Venetian red and gum wafer, is applied to the surface 
of the glass, which is, when dry, heated to a dull red 
heat in a muffle, producing the yellow stain, which 
can bo seen after the Venetian red and the excesH of 
silver have been scraped oft The reason why silver, 
or oxide of silver, is not mixed with the gloBS materials 
and fused with them, is because it does not readily 
nnite with oxygen, and when it has done BO, it loses its 
oxygen again at a high temperature, and becomes 
reduced to the metallic sUte \ e.ud inasmuch as metola 
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h&vo no effect whatever in stainisg, eilicate glaRS made 
in this way would not have the yellow colour which it 
haa, when the silver is heated upon its eurface to a 
much lower temperature in a muffle ; for the tempera- 
ture to which the constituents ef the glass must be 
heated, ho as to cause them to burn it, would be so 
high, that tho oiido of silver first formed at a lower 
temperature would bo reduced to the reguline or 
metallic state. Gold alsu, like silver, does not unite 
with oxygen readily, or remain in union with it at 
high temperature ; therefore great care ie rcciuircd in - 
the preparation of glass to be oolouied by oxide of gold ; 
the form in which it is used being generally that of the 
purple of CuBsius, maile by precipitating a salt of tin 
with a salt of gold. This substance is mixed with the 
gloss to be coloured, and heated in a suitable glasa- 
pot. Portions of it are gathered and allowed to cool, 
these being generally of a yellowieb, brownish, and 
sometimes reddish tint, though they have not in any 
case the same beautiful red colour which they produce 
when applied, as will be immediately described, to the 
surface of white glass. A certain quantity of white 
glass is gathered from the glass-pot in tho soft state 
with one of these pieces of gold glass ; the whole mass 
is heated until both become soft, and ia then blown 
and formed into a sheet, which, on examination, will be 
found to consist mainly of white glass, with its surface 
thinly covered with the glass stained with oxide of gold, 
while tbo beautiful raby colour, which the gold imparts 
to the glass, apjiears pure and distinct. If such glass 
as this be heated to too high a temperature, as when 



it is twed in the maiinfacture of stftined glass windowB, 
the ruby colour is in part, and sometimea altogether, 
destroyed, for tie oiide of gold loeoa its oxygen, and 
metallic gold is left behind, wliicL does not yield a 
colour to the silicate. I have in my posseaaion a piece 
of French glass of a pale sapphiro tint, which, when 
heatod in the oxidizing flame of the blowpipe, assumes 
a brilliant and intense rnby colour, showing that in the 
first condition the gold is not in a. state uf oxidation 
sufficient to impEirt colour to the glass. 

When the suboxide of copper is mixed and fused 
with the glaas which it is intended to colour, the result 
is an opaque substance, almost like red bottle-sealing- 
wai, which is treated in a manner exactly similar to 
the gold glass ; viz. it is coated with white glaes, and 
blown and shaped into sheets, which owe their intenae 
ruby colour to a thin film of tho coloured glass closely 
adhering to the mass of the white upon which it is 
placed. Glass made in this way is called " coated," 
and sometimes " flashed " glass, and is extremely nsefnl 
for ornamental purposes, for by the action upon the 
coloured aiirfaco of hydrofluoric acid, the ruby coating 
can he eaten away, and the white glass beneath left 
entire. If tho backgrounds of the patterns be painted 
upon the ruby side with a material like Bmnswiek 
black, which is able to resist the action of bydroflnoric 
acid, and if the plate of glass, on its ruby side, be ex- 
posed to the action of the vapour of this acid, or to the 
action of the acid in solution in water, in a short space 
of time the pattern will be eaten away ; and if the 
BnmBwick black coating be removed with turpentine, 



. GLASS ASD SILICATES. 



97 



i sheet of ruby glass will be obtained with a white 
Kittem etched ujKin it. 

Owing to the powerful colouring propQrtios which 
xide of cobalt exerts, a very deep-coloured blue glass 
Q be made, which can be treated like the red copper 
), and may be made to coat and cover in the same 
nj the Burfiice of plates of white glass. Purple glass, 
olonred with oxide of manganese, and green glass are 
I sometimes used as coating materials for white 
|lfi6S, but other colours are never employed in this 

i»y. 

L It ie manifest that if diSerent metallic oxides be 
I with the same glass, mised tints will be pro- 
1, BO iJiat by mingling small q^uantitios of oxide of 
tobalt and protoxide of copper, a blue glass having a 
lie may be obtained. The revival of glass 
tnting has caused manufacturers to turn their atten-i 
1 to these mixtures, in order to produce tints re- 
mbling those of ancient stained glass. Messrs. 
Powell and Son, of Whitefrlars, were the first to per- 
form experiments on these mixtures, and after much 
laborious attention and patience their efforts have been 
crowned with great success, for they have been enabled 
to produce glass as beautiful in tint and in texture as 
the beet specimens of ancient manufacture. Their 
mple has been followed by others, such as Messrs. 
artley of Sunderland, and Messrs. Chance and Go. 
t Birmingham. 

■ While treating of the effect produced by different 
allic oxides upon colour, it may bo well to men- 
1 that the opaque glasses naed for such purpoees, 
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OS the eauuelling of natch-faces, are tnade b; mmng 
witli the materials a cortam quantity of arsenioue 
acid (ur ulitte arsenic), in much lai'ger quaotities 
thnu viht'n it in emptujed simply to ci:)rrect the tint 
importod tu gjaes by the iron unpnritieB in the 
EMUid. Oxide \>i tin also renilers glaas white and 
opaque, and a certain quantity of bone ush will pro- 
duce a fiimilar effect, though nut in so satisfactory ft 



Qlaig Painting first became general in this country 
at the time when the Early English style of architec- 
ture prevailed, and some of the best specimens were 
eioouted during that period. By the best specimens ia 
not meant, that the figures painted upon those windows 
wore artistically as correct as similar works of a later 
date, Imt that they were designed and executed in 
accordance with those principles, which should always 
govern the adaptation of a Buhstonce like glass to 
ovnaniontul purposes. The earlier mediteval ortietH 
<tependod for effect more upon the boldness of their 
outline, than upon the intensity of their shading or 
the delioaoy of their manipulation. The form of a 
thirtoonth-ceutury figure is merely indicated by a few 
bold and woll-draivn ontliues, the features being 
formed by linos, the pupils of the eyes by simple well- 
shaiNid unsBos of opai^ue pigment ; and such a treat- 
iQout as this was quite sufficient to convoy what was, to 
the ohsorvur, more or less a symbolical than a trnthful 
rcpn^suutatiuu of tLo Scripture history which they 
were intoudwl to iUostnito. These artists remembered 
that windows are optmings in a bnihling, through which 
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light tios to paes, and they did not therefore, like 

many of the later inntators, render them opaque by 

maBses of intense shadow, which perfectly obscure the 

colour of the glass upon which the picture is painted, 

and render the passage of light through it simply 

impossible. The thirteeuth-ccntury glass painters, too, 

in the treatment of their shadows, bore this great 

principle in mind, and instead of daubing and stippling 

them on, usually indicated them with a thin wash of 

enamel colour, intensified in parts by lines crossing one 

another, and therefore called cross-hatching, through 

the interstices of which the light, although subdued, 

VOB able, in a measure, to pass. 

H But OS the object of this article is not to dis- 

^WpUB the merits of the various styles of glass painting, 

BBttweTer much I might desire to enlarge npon it, I 

"' pass on to a description of the methods employed in 

the mannfacturc of stained glass windows. In the 

first place, after a design has been drawn, in which 

the effect of the window as a. whole can be carefully 

considered, cartoons of the figures and ornament are 

m&de of the exact size of the intended painting. And 

^ liere it should be noted that all the lines should be 

^^fsctremely clear, precise, and well drawn, because it is 

^H^Om these that the workman, who is not usually 

^Hnmself an artist, has to convey on the glass the feeling 

^^n the artist. The cartoon, when completed, is laid 

^^Bowu in pieces for convenience sake on a table, and 

^BlBtened with small nails. The glass-cutter then 

^^Blects the various coloured glasses which are required 

^^^ be iiuaeited in their proper places, so as to carT<; 
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nnt the design of the uiist. For instanco, a piece of 
white or j-elluw-tinted gloss ie cat to the shape of the 
&00. If tilt) figure be a twall ddi', the hair &Ibo is 
inolDili-d in this ; and ptubakly in the figure of a saint, 
thi^ nimhns nhich imrroiuids the head may be inr 
cludird; while in larger figoree, particolarly in the 
carlimt etyles, the Uix was of glass of one tint, the 
hair of another, and the Bimbos of one or mure tints, 
diAsrcnt &otn either of these. Sometimes, in the later 
stylos, the hair, after the &ce waa painted and bomt 
in, was stained with the silTer stain already described, 
BO that when the glass was cleaned, it was of a yellow 
colour. Howcrcr, not to enlarge more npon these points, 
which really belong mor« to the artistio than to the 
indastrial part of window painting, let cs proceed 
to the ooDsideration of numipalatiTe deWla. The 
ontUnea of the figures and ornament are painted iri& 
a snbstaiwe called ** tnuiing brown," made bj wrtftig 
with a Sns aoiue aside of iron, baatiBg tbent togeflw 
IB a encihle, and grinduig tlw prodwst to a fins fom- 
itx, wUch is nixed witk eeHaia ictuekB adapted to 
A» partiadkarnee lo lAiek it IB to be spited. Dtf- 
hnat Nvxes an Miifloyed lij dtfleient ^asa paiotan; 
aww eoBtaia twnx, henw saeb faxa fine bmn 
eaoly. aad tkcnibra mmn Ike 0mb wUdi is painted 
to k «Vceed fat ft Isn tOM «kd to a lower ten^a*. 
»«^ """ ^^ »«« haUa fcna an wed. They 
U«, homnr, a tfcuwlml with Ok iBecnwuenoe, tkat 
Uw bonne acad entaiMd tt thn is gnaoally acted 
— '*..!^ **?**" "* beoMM. Mntad, asd in Ous 
: to peel aw^. 
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' Harder fluxes, altlioagh they htiTO the diead vantage of 
caaBing the glosa to be sabmitted to a much higher 
temperature for a longer time in the TrJlii or mufSe, 
aro the best, and with judicioua mauagemeut oan be 
used without any injnriena consequences to the work 
on which they are employed. Lend fluscH, containing 
oside of lead, ore sufficiently fusible for all ordinary 
pnrposea, and ore sot liable to the same objection as 
flnxBs containing borax. Suppose it is desired to paint 
the outlines of a face, the glass is cut to the shape of 
the face in the cartoon ; it is then laid upon the 
cartoon, and the painter, seeing the lines through 
tiie glass, is able to trace them with his brown 
paint npon its sui-faces. Ho generally uses gum 
water as his vehicle, and pnta on the shading also 
with the same mixture, though sometimes it is found 
neceBSory to nso a substance which is not affected by 
moistnio, as, for instance, tar-oil. It is impossible, 
in the short space of this article, to indicate those 
occasions on which one should be used in place of the 
other; a knowledge of this can only bo obtained by 
consulting authorities in which details are more 
minutely given, or by watchuig the operations of the 
glass painter in his workshop. When the face is 
finished, it is removed, and another portion of the 
figure, say a piece of the di'apery, is proceeded with 
in esaetly the some way ; and so, by a repetition of 
this process in all parts of the figure, it is completed, 
and looks very much like a puzzle, the parts being 
put together ou the cartoon before the work is 
finished, in order to see that the whole ia h&rmo- 



109 BniTTSH MAHUFACTUBlirO milUSTRrES. 

nionely trotttcd. In sfaHdiiig the faces, hands, 
those parts of the drapery which require it, a glass 
oasel is ueed, on which the figure is put together, and 
the parts mode to adhere by wax, so that the.artiEt 
is ahle, while painting, to form on idea by transmitted 
light of the effect which will be produced when the 
window is finished. The ornament is painted in a 
similar manner, hut usually not with the same cate 
in the details of its esecution, 

Wlicn all the glass is painted, it is fired in a 
ranfflo, upon the proper construction of which ft 
gi-eat dual depuads. It is usually made of iron, and 
should not be more than 15 inches from its bottom to 
tho top, though its width may vary. It is never well 
to have muffles for firing glass for jiaintod windows 
larger than about 2 feet wide by 2 feet G inches deep. 
The top of the muffle is usually slightly arched from 
side to side, and it is placed in the furnace on a 
tolerably thick stone floor, so that the bottom may 
not get too hot. The fire, which is lighted below, is 
allowed to play up its sides and over its top, the floe 
being so placed as to draw the flames in that direction, 
for a top heat is the best heat for firing glass regularly. 
The muffle is arranged with ridges in its sides, passing 
from front to hack parallel to one another on one 
side, and exactly opposite to corresponding ridges 
parallel to one another on the opposite side. These 
metal ridgea are intended to receive iron plates, and 
there is genenilly about an inch or rather less between 
the top of one plate and the bottom of another when 
the muffle is perfectly filled. The plates are ooTered 
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Brer with, perfectly dry powdered chalk or whiting, 

and tiie pieces of ghiss are laid upou them with their 

painted sideB uppermost. When the plates ate charged, 

they are put into a muffle with nn iron door, in the 

centre of which is a hole, and a conical tube with 

the base attached round it. It is larger thon the 

opening at the other end, which projects some 6 or 

\J[ inches from the snrface of the muffle-door at right 

igles to it. A second door is then placed at a Hhort 

:e from the lii'st. the tube pansing through a hole 

mode for the purpoi^ in it. The orifice is usually 

stopped by a piece of fire-clay, which can be removed 

at pleasure. The use of the tube is to enable the 

mauager of the kiln to look into the mufQe, from time 

to time, to see that the gloss does not get too much 

lieated. When the firing is completed, the fire ia 

^Hjnked oat and the muffle is allowed to cool very slowly, 

^^■nd by this process the glass becomes annealed. 

^^ft When it is desired to apply to any portion of white 

^^■gUsa some yellow eilTcr stain, this can be done either 

in the first firing by floating it on to the places to be 

Btained, and allowing it to rua in a sort of stream from 

the brueh, so that it will evenly cover the surface and 

CBOfie the heavier portions of the stain, namely, the 

mixed metallic silver and antimony, to sink regularly 

^^to the bottom, and come fairly in contact with the glass. 

^Bff the staining is to bo performed in the same firing 

^H|B that by which the painting is to be fixed, it is q^nite 

^^BtBar that the outlines of the part to be stained mnfit 

^Hb painted in, in tar-oil, or in some such Babstauce 

^^^nioh is not affected by the moisture of the stain. 
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However, in getterol, the Btaining operation is per- 
formed after the first firing, that is to Bay, those pieces 
of gloat) to which the silver stain is to be applied are 
atained ia tho method above described after the first 
firing, and are then fired again, because the heat re- 
quired to produce o. good stain from silver is of a 
eomewhat difibront character &oni that which is re- 
quired simplj to fuse the fiux that binds the pigment 
to tho glass. A longer and less intense teat, techni- 
cally called a " BOttfeing " heat, is the best for prodneing 
an even and puro yellow tint. If the temperature be 
allowed to rise too high, the oxide of silver, which 
alone can stain tho glass, gets reduced wholly or in 
part, and when this happens to only a slight extent, 
it destroys the transparency of the stain ; and when 
it happens to a great extent, it destroys its colour 
altogether, making the glass opaque. 

It is a matter of astonishment to me that glass 
painters do not use a ruby stain, which, with a little 
practice, can be managed quite as snccessf oily as the 
yellow silver one. It is true that it would be impos- 
sible to fire the ruby and the silver stains together, and 
it would not be at all convenient to fire tlio ruby stain 
at the first firing of the painted glass. The method 
of staining ruby is as foIloWB : grind up carefully some 
black oxide of copper, mis it with water (or with a 
small quantity of gum added), float it on tho ports to 
be stained, place it in a kiln and heat it. Black oxide 
of copper, when mixed with glass and melted in a glass- 
pot, makes the glass green ; suboxide of copper, which 
contains loss oxygen than the black oxide, when treated 



GLASS AND SILICATES. 



105 



me wny, makes it red. TSo-w, if it can be reduced 
to the lower oside of copper, while the black oxide of 
copper on the Bnrface of the glass is heated, it will 
then coltrnr the glaaa red. The best way of reducing 
the bhtck oxide is to connect the muffle with a gae- 
Bupply pipe, and allow coal gas to pass during the 
whole time that the heating process goes on. The 
action of the gas, which contains hydrogen and carbon, 
is to take away oxygen from the black oxide of copper 
when it is at a high temperature ; and as soon as sufS- 
cient is taken away by the hydrogen to reduce the 
black oxide to the state of suboxide, it Btains the gloSB 
red. It does not matter if the reducing action be con- 
tinned longer, so that the oxide of copper be reduced 
to the metallic state ; for at that temperature the stain 
prodnced by the red oxide of copper is not removed by 
the continued action of hydrogen gas. The employ- 
meat of this proocsB would certainly enable artists who 
paint in the later styles of glass painting, to very much 
enrich their draperies, and to produce, more easily, 
effects which now can only be obtained by a compli- 
cated system of lead work. 

When the pieces of glass which have been fired ore 
perfectly cold, the next process is to unite them 
altogether by peculiarly shaped strips of lead, which 
. tXQ of various kinds, according to the character of 
J subject reiiuircd. The lead has a thick part op 
, and at right angles to the top and bottom of 
are thin plates wdied tlio "leaves," The core 
I milled with little ridges running at right angles 
i them, BO as to enable the workman to bend the 
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lead about with facility. The edges of the piec 
glnBfi to bo leiuled are placed between the leaves and 
resting n]win the core, and the lead ie thus arranged 
all round the glasa, and ie then laid in its proper 
situation upon another cartoon, prepared from the one 
&om which the figure was painted, and indicating 
Bimply, by lines, where the load work is to come. The 
first piece is fixed by means of nails temptirarily plnced 
through the lead. Those pieces which touch it in the 
design are put in their proper positions, so that the 
edge touching the nest piece will be underneath the 
opposite leaves to those which confine the first. This 
operation is repeated till all the parts of tho design are 
surrounded by lead, and by it united to one another; 
the joints being secured hy solder, generally applied 
by gas. Nothing now remains but to fill in the inter- 
stices botwoou the lead and the glass, so as to make 
the window firm, solid, and water-tight ; and this is done 
by rubbing into them with a scrubbing brush a cement 
usually made of white lead, oil, and plaster of Forie. 
This composition varies in difierent stained-glase 
works, nor is it material, provided that the substance 
hardens, does not crack, and is waterproof. 

From this description it will bo seen that the various 
colours in tho ditferent parts of the window are put in 
as pieces, and that no colours, properly so called, are 
applied by the brush to the surface. There are, how- 
ever, certain tints of the " tracing brown," which con 
bo obtained by the addition of black oxide of man- 
ganese, or by a different method of preparation of the 
oxide of iron, to give it its body. Sulphate of iron, 
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rhen heated, loses its enlphimc acid, and tlie oxide, 
which was, as sulphate, in the state of protoxide, 
becomoe, by heating, the red or peroxide of iron ; its 
tint when made in this way being generally lighter 
than, the tint of that form of oxide which is employed 
as ordinary tracing brown. It is sometimeB colled flesh 
tint, though this is decidedly an objectionablQ name 

The nse of enamels — that is, substances which impart 
Torions colours to the gloss when placed on its sur- 
face by their fusion — is not admissible in windows 
which pretend to belong to any of the earlier styles of 
glasB painting ; though enamel painting is used for the 
decoration of houses, and sometimes, as I consider very 

[properly, for the decoration of church windows, 
sheet of glass, colourless and transparent, or it 
may have its surface ground, is usually employed. A 
subject ia painted on it with enamel colours, muoh as 
subjects are painted upon porcelain. When the work 
IB completed, the glass plate is fired, and thus the 
colours become semi-transparent, and perfectly ad- 
herent to the plate ; but they are not clear and bright, 
and tnmsparent, as are the colours of glass which is 
coloured in the pot, and therefore have not the same 
brilliancy, nor do they allow of the same bold and 
effective treatment. 

It is much to bo dosircd that amotenrs who can 
draw, and who have a feeling for this particular style 
of art, should devote a portion of their time to its e; 
ention. They will find it to be extremely agreeable and 
ileasaDt, and the few difficulties which they meet with in 
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their first attempts will be readily overcome by perae- 
veruice, or by applying for asaiBtance and advice to 
gentlemen engaged in the pursuit of this iiitereBting 
profession. 

SSouldedand Cnl Olase, — Flint glfifis is now veiy com- 
monly blown in moulds, and this art has been brought 
to such perfection that moulded decanters and tumblers 
have an appearance very similar to that of cut glass. 
The tnoolds are always made of metal, and so con- 
structed that they open out into two or more pieces, 
which are generally hinged to the liottom of the mould. 
The workman }>lftcea it on the gronnd, and fixes it by 
standing on projections &om its side. He then gathers 
a suitable quantity of glass on the end of bia blowpipe, 
which he places in the mould, and the side of the gloss 
touching it will thus haye impressed upon it wbat^Ter 
form is engraved on it. After the glass has become 
hard, the mould is opened, and the glass vessel is re- 
moved and annealed. 

When it is doairod to out a design on the outside of 
a tumbler or wine-glass, the vessel is, in the first in- 
stance, blown of a thicker substance than if it is to be 
left uncut. The necessary shapes, which are usually in 
facets, are cut upon it by the action of sand and water, 
a lothe of a very simple construction being used to give 
a rotary motion to cutting discs, made of stone, and 
kept continually moist by water dripping on. them, so 
that when the gloss is pressed against them, the re- 
quired portion of its surface is worn away. The usual 
diameter of these stonea is about 10 inches. After 
the rougher stone has been used, a finer kind of sand- 
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Etone diBC is employed, or a disc of slate, upon whicli 
sand and water are allowed to drop, and the already 
longhly cnt surface is, by their action, partly polished. 
Copper discs with flattened circumferencB are ueed for 
polishing the glass, and for this purpose emery mixed 
with oil is applifid to the edges of their circumference. 
Ground Glass la made by rubbing the surface of glass 
witb sand and water, jufit as in the first operation of 
plate-glass polishing. But a very ingenious method 
is now generally carried on for grinding glass, by 
placing it in a cradle, so that it can swing from side to 
Bide; sond and water are placed upon the glass, and it 
grinds itself, so to speak, by this operation. 

Annealing and Devitrification. — As the word " anneal- 
ing " has been often used in this article, it will be well 
to explain what is its action. If a piece of molten 
glass bo dropped into water, it will nssumo an oblong 
shape, the lower end of which will be round, while 
the other will taper off into a fine point. These 
drops, which have received the name of Prince Eu- 
petf 8 drops, look like pieces of ordinary glass, and 
if the small end of one of them be broken oS, a sort of 
explosion takes place, and the whole mass flies into a 
thousand minute pieces, some of which will be found 
to have been driven to a considerable distance. Here 
then it appears that when tho skin, which is perfect 
and entire in the Bupert drop, is broken, the bond 
I which held together the constituent particles is broken 
m sIgo, and so they are acted on by a repellent force, and 
I fiy away &om one another. If hot water be poured 
t into a thick common tumbler, it very generally cracks 
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it; but if the tumbler be thin and of better maniir 
footure, it will bear almost boiling water without 
oraoking. In tlio first case it bos been badly annealed ; 
and beaidea tbis, glass being a bad conductor of heat, 
&om its thickness the heat imparted hy the hut 
water expands the inner aurface, while the enter 
coating, not being wanned, does not expand, and, re- 
taining its original form, is bnrst. If, however, a 
tumbler bo thick and properly annealed, there is not 
so much danger of its breaking, when a portion of it is 
ozpoeed to a censidorable rise of temperature. In the 
case of the Eupert drops, they are not annealed at all, 
and so there is no cohesive bond between the partiolea, 
such as there would be if they wore properly annealed, 
that is, if, instead of being cooled suddenly from the mol- 
ten state, they wore allowed to cool in a heated chamber 
very slowly. After glass has been heated, the particles 
of which it is cemposed take a long time to rearrange 
themselves, so that in the manufacture of thcrmometerfl, 
it is necessary, after sealing up the bulb and tube 
which contain the mercury, to allow them to remain 
for a long time ; otherwise the pressure of the air on 
the outside of the bulb, not being supported by any air 
on the inside, eanges the particles of glass to become 
more compact, and thus renders the capacity of the 
thormometer bulb and tube smaller than it was when 
the thormometer was first sealed. It seems that the 
process of annealing glass gives time for the particles 
to arrange themselves in such a way, that when the 
glass is cold it will not be so liable to fracture from 
sudden changes of temperature. 
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If glaes, inBteail of being taken from the anncaliDg 
kaln ot tbe proper time, he left espoBed in the hot part 
of it, at a. temperuture juet below that at which it 
Boftena, it will be found to become gradntilly opaque on 
its surfaoe. Some esperimentB were performed many 
years ago by Reaumur, who exposed pieces of glass, 
packed in plaster of Paris, to a red heat, which became 
gradually opaque, and lost altc^ether the character of 
glass, the texture of their material becoming crystalline, 
aad also offected by euddcn changes of temperature. 
Glass treated in this way was called B^nmur's porce- 
lain. All glasses do not undergo this change with 
equal rapidity, and some do not experience it at all ; 
but tho commoner kinds, euch as bottle glass, are the 
best to experiment upon, for the more alumina that it 
contains — and it is known that bottle glass costains a 
considerable quantity — the more readily does it undergo 
this change, which is called demtTijication. In what it 
oODsiats is not at present well understood, but it offers 
. ft field for investigation which may produce results of 
y considerable benefit to manufacturers of gloss. 
Soluble Silicaleg. — An ortiele on glass in a modem 
ientific work like the present would not be complete 
thout a notice of the manufacturo of, aad uses to 
lirhicb, soluble glass has been and may bo applied. 
r It has already been mentioned that when silica or sand 
is fused with an oxcosa of alkali, the resulting glass is 
soluble in water. 

Soluble glass is made on a large scale in three 
iferent ways. First of all, if flints, that is, black 
bits, which are found in chalk, be heated to a white 
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boat, they lose their black coIodt and their hardnoBS, 
and are eaBilj oniehed to small pieces ; and if flint in 
this condition be placed in a wire cage, and put into a 
jacketed iron digester, that is, an iron digester whicli 
has an inner and an outer skin, with a &ee space 
between the two, so that steam may be forced into it 
from a boiler nnder pressure ; and if the digester be 
screwed down tightly with an iron cover, and steam 
then be allowed to pass into the space between the 
two, the temperature can bo raised at pleasui'e accord- 
ing to tho prosBure under which the steam is intro- 
duced. If the valve of tho boiler be loaded with a 
60 lb. weight, the temperature of the water warmed 
by the steam will rise considerably higher than that of 
ordinary boiling water; and if this water be saturated 
with canstio soda, it will dissolve the flints slowly, form- 
ing silicate of soda, that is to say, the silicic acid of the 
flint will unite directly with the soda of the solutifm, 
and silicate of soda will thus be obtained. For certain 
appliciitiouB, the silicate so formed is not sufficiently 
pure, becauBO the soda used often contains a oertein 
amount of sulphate, which will remain with it in the 
solution of silicato that is drawn off from the digester. 
This Kulpbate is very objectionable for certain appli- 
cations of silicates, because it crystallizes out, and so 
destroys the substonce, which the silicate is intended 
to preserve. 

Another and a much better method is to heat 
together the siUca in the form of sand with aJiali, 
either potash or soda, in a reverberatory furnace, and 
as the ghws becomes formed, to rake it out into water, 
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litnd tLen gradnally to dissolve it by boiling in Euitable 
TBBsela. Eore tho Bulphato, if it oxieted in the aUmli, 
is decompoBed by tbe silicic acid, and tbe Bulphitric acid 
pasBGB off througb the flues of tho reTorbcratury fumncQ. 

Tbero is also a very ingenious way of making silicate 
of eoda, diacovered by Mr. Gossage, and performed as 
foUowB : common salt ie beated to a bigh temperature 
and volatilized, and in tbis condition is brought into 
contact witb ateom, also at a bigh temperature, when 
a double decomposition takes place. Steam is com- 
posed of oxygen and hydrogen ; common salt, of sodium 
and chlorine. The chlorine of the common salt unites 
witb the hydrogen of the atoam, and the osygen of 
the steam with the sodium, so that hydrochloric acid 
and oxide of sodium are formed. Now, if those two 
substances at this bigh temperature were allowed 
to cool together, the action would be roveraed, and 
the re-formation of steam and chloride of sodium 
would be the result ; but in the strong chamber lined 
with fire-clay, iu which these vapours are brought into 
contact, silica is placed in the form of sand made up 
into masses, and when tho oxide of aedium is formed, 
it uuitoa with the sand to make silicate of soda, and 
thus is removed from the action of the hydrochlorio 
acid, not entirely, but sufEciently to produce a large 
yield of silicate of soda. 

The properties of silicate of soda, as applied to the 
arts, are somewhat different from those of silicate of 
so that one cannot always bo substituted for 

e other. Both these substances are, when in solution 
. concentrated, thick and Tiscid, and have the 



property of causing paper, wood, &d., to adhere wheD 
applied kb a gum or glue, and hence have beea called 
« minernl glue." In a dilute etate they can be used 
for coating stone, brick, or cement, and have the power 
of rendering them for u time waterproof, or nearly 
BO) and of proTonting the action of atmospheric influ- 
ences, which too often produce the decay of some of the 
Boftor stones used for building aa well as for cement. 
It ^s already been stated that when carbonic add ia 
passed through a solution of silicate of soda, silica will 
be precipitated. Now, inasmuch as there is carbonic 
acid in atmospheric air, when those Eolntions aie 
applied to the surfaces of a buildiug they will be 
acted upon slowly by the acid, and silica will be preci- 
pitated in the pores of the material to which the silicates 
are applied. But thia operation is extremely slow, and 
before it con be thoroughly completed, the silicates, 
being soluble, will get in part dissolved out by rain and 
moistuiG, and it is therefore advisable to use with them 
some material which will, by a double decomposition, 
form a silicate insoluble in water. The silicate, how- 
ever, which ia formed, should have cohesion amongst 
its particles, so that it will not only adhere to the 
stone itself, but its own particles will adhere to one 
another when it gets dry. Various methods have been 
tried to causa this insoluble substance to be formed 
upon the surface of stones, so as to fill up its pores 
and to make a protecting cover for it ; hut moat of 
thom have signally failed, because the new- silicate 
produced by double decomposition has not had the 
necessary coherence amongst its particles. If a boIu- 
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tion of chloride of calcium be added to one of silicate 
of Boda, a silicate of calcium will be precipitated, and 
it was therefore thought that by applying to a stone 
snocBHBive washes of silicate of soda and chloride of 
oalcium, an insoluble silicate of calcium would be pro- 
duced in the pores and on its surface. It is trne that 
snch a silicate is precipitated, and that, if the silicate 
employed be in excess of the chloride of calcium, the 
particles will be glued together by the adhesive p<<^erB 
of this silicate when it dries ; but then the action of 
moisture upon it is to canse it to run down the surface 
of the building, and set free the particles of silicate of 
calcium which it held in combination. Other processes 
of the eamo kind have been tried, and with similar 
results ; one great difBculty in the way of the success 
of this method of applying sUicntos being that, from 
the peculiar colloidal or gluey nature of the silicate, 
it does not penetrate to any considerable depth into the 
atone, and if laid on first, prevents the penetration, as 
tax even as it has itself gone, of tho solution of chloride 

calcium. If the chloride of calcium be used before 
silicate, it will penetrate farther than the solution 
of sQicato is able to reach, so that it is impossible to 
obtain, even supposing the substance to be used in equi- 
TBlent proportions, a complete decomposition of the 

10 by the other. 

The great object to he attained in the preservation 

stone by any eilicious process is to use one solution 
substances which, when the water has 

iporated, will form a perfectly coherent mass for the 
ition of the stone surface. The depth of pcneti-a- 
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tion, if it is sufficient to protect the outeide of the stone 
from the disintegi'ating action of the ntmosphoro, need 
not be carried much more than one-sixteenth of an 
inch below the surface, for when o]d etonea which have 
long been in pogitione in buildingB, and which have not 
decayed at all, ore examined, it will bo found that they 
are covered with an extremely thin film of a hold 
enbstance, not thicker than a sheet of writing paper, 
whioh has for ages protected and preserved them Irom 
decay. This film ia produced by a determination from 
the inside to the outside of the stone of a silicioos 
water, which existed in it in the quarry, and which, 
when the stone was placed in the building, gradnally 
camo to the snrface, the water evaporating and leavii^ 
behind it a thin film of silica, or of a nitrate — most 
likely the latter. 

If alumina be fused with potash, aluminate of potash, 
soluble in water, ia made ; if, however, the solution is too 
concentrated, a certain quantity of the alumina will be 
precipitated; but if it be dilute, the whole of the alumina 
will remain in solution. When aluminate of potash of 
specific gravity 1 ■ 12 ia mixed with a solution of sili- 
cate of potash of specific gravity 1 • 2, no precipitate or 
gelatin ization will take place for eume hours ; the more 
dilnte the solution, the longer will it remain withont 
gelatinization, and of course the thinner it will be, and 
the greater power of penetration it will have when 
applied to a porous surface. When solutions of alu- 
minate of potash and of silicate of potash of greater 
density are mixed together, a jelly-like substance is 
fJmost immediately formed, and sometimes even the 
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" -whole mass gelatinizes. If this jelly be allowed to 
dry slowly, it will coatract, and at last a subHtance will 
be left behind sufficiently hard to mark glass, thoagh 
the time for this Lardoning may be from one to two years, 
and on examination it is found that this substance has 
verynearlj the same chemical composition as felspar, and 
is perfectly insoluble in ordinary mineral acids. Now, 
suppose a dilute solution of this mixture to be applied 
to the surface of stone, the silicate and almniiLnte of 
potash will gradually harden and fill up the iuterstices 
of the stone ; and as both the substances entering into 
oontbination are contained in the same solution, they 
will both penetrate to the same depth. Inasmuch oa 
the artificial felspar is net acted upon by destTuctive 
agents which would disititegrate the stone, it becomes 
; matorial for its loosened particles, and at 
3 time gives a caso-haidening to the stone, 
iirbich no doubt will as effectually protect it against 
ospheric influences as in the case of the harden- 
ing of the natural one. Wo faave a tolerable guarantee 
that this will be so, if we consider the number of 
enduring minerals into the composition of which silica, 
alumina, and potash enter, and also of the almost im- 
perishable character of granite, which is so largely 
composed of felspar. Many esperiments have been per- 
n exhaustive scale with these materials, and 
ft every case it has been found that they have answered 
a of those who have thus tested them. 
it is, however, necessary to state, that in making these 
meriments, great care must be used to employ the 
Ked substances in solution before gelatinization has 
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Bet in, for if Uiia has occurred, even to the slig! 
extent, a surface coating \& formed on the stone, which, 
not having formed a bond with it, easily rubs off. 

Another application of soluble silicates in this or 
other forms is to render walls of bnildinga which are 
porous, wai«rproof. A colonrleas, transparent mate- 
rial which can effect this object is donbtleBS desirable, 
as anything like an opaqne wash, if applied to brick- 
work, wonlil destroy the coloar of the bricks, and 
therefore the character of the building constrncted 
with them. The Bilico-aluminate of potash may be 
used for this pnrpnso, as above directed; and even 
silicate of jMjtash alono, provided it be in sufBcient 
quantities, will answer well, if from year to year, for 
two or three years, the application he renewed, so as to 
fill in spaces whereTer the silicate may have been in 
part disBolyed out. "When the silicate of potash alone 
is used, the action of the carbonic acid of the aii in 
precipitating the silica is depended on, and while this 
action is going on, portions of the silicate not acted on 
will be dissolved out. 

Many years ago an effort woe made in Germany to 
revive the ancient art of frosco-painting, and with very 
considerable success. It was found, however, that our 
climate is not suited to the permanence of this method 
of decoration, nor indeed is any climate absolutely 
suitable, because in fresco-painting the surface only 
of the lime is coloured with pigments laid on, so 
that any influence which would destroy the lime 
surface would cause the removal of the pigments ; and 
from the porous nature of the surface of the work after 
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it IB completed, absorption of moisttiTe mW from time 
to time tuke placo, causing the adiiesioii of dirt and 
other foreign substances which may fall open it, and 
wliich it is almost impoeaible to remove without detri- 
ment to the picture. Dr. Fuchs, tif Munich, (iiKcovered a 
method of painting with soluble ailitates, which has been 
tried with com^iderablo success in Berlin by the late 
Professor Kaulbach. On a properly prepared ground, 
the painting was esecuted in colours mixed with water, 
which, when dry and the painting finished, were fised to 
the Wftll by the application of soluble silicates. For 
the preservation of the work. Dr. Fuchs mainly relied 
upon the action of atmospheric carbonic acid. Ifow, 
,irlien carbonic acid acts upon silicate of soda or silicate of 
have already seen that the silicic acid is pre- 
ipitated in the hydrated form, and that the carbonic acid 
unitea with the soda or potash to form carbonate of soda 
ar caifaonate of potash. Those substances being left In 
the painting and penetrating to a certain depth beneath 
its Hurface, must find their way out, and in almost every 
instance have done so in the form of on efilorescent 
snbstance, which has caused the picture to have the 
sppearauce of being mildewed over its surface. Some- 
tiutes, howovcr, sulphates occur in the gronnd, and then 
sulphates of soda and of potash have been formed, 
injurious to the pcrmaneoco of the suri'ace of tho 
ause they crystallize and force off portions 
the lime and sand of wbicli tho surface is composed, 
effect of the efflorescence of the carbonates on the 
of a silicious painting may be seen in the famous 
:e of the meeting of WeUington and BluohoTj in 
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the House of Lords, painted by tbe late TSi. Macliee, 
BA. When, however, tbe solution of aluminate and 
Bilicat« of potash is used with the pigmontB on a pro- 
perly prepared ground, there is no fear of this effloree- 
ooQCe taking place, and paintings executed with it 
have stood for many years without giving ony signs 
whatever of decay. 

To those interested in this subject, it is desirable 
that they should perform a series of esperimentB them- 
selves, and ascertain the beat methods of practicftlly 
applying this vehicle in the execution of large mural 
paintings, Thoy will find that, although at first they 
may meet with some difficulties, yet after awhile 
these difficulties will vanish, and they will have a 
material to work with, which will meet all their 
requirements. 

In an article so brief as the present, it is impossible 
to enter fully into all the details of the manipulation 
of this particular process of pointing ; it is, however, 
most desirable to give a short account of the method 
of preparing the ground and of applying the colours, 
leering the rest to be learned &om practical experience. 

Angular &esh-water river sand, well washed, should 
be mixed with sufficient lime to cause it to adhere to 
the wall on which it is placed, and this in all cases 
should be freshly plastered in the ordinary way. No 
plaster of Paris (which is sulphate of liino) should be 
UBod in the preparation of the groundwork. The 
coating of fine sand and lime is laid on to a depth of 
about an eighth of an inch, and when dry, an application 
of dilute silicate of potash should be made, in order 
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' to bond tt^ether the particles of sand which, owing 
to the employment of so smnll a quantity of lime, can 
be readily hrashed off. As soon as these particles are 
well fired together and do not come off when the hand 
is passed over the surface of the wall, the gronnd 
is in a fit state for the commencement of the painting. 
The colours should be uaed with aine white, and not 
with lead white, and, of course, they must be in the 
state of fine powder, and not ground np with oil or ajiy 
such material. The artist can use his mixtiire of 
silicate of alumina and aluminate of potash of the 
strength already descrihed ; he may, when desirable, 
dilute it to a certain extent with water, hut he should 
not do BO too much. He can then paint with it just 
as he wonld with water in water-colour painting ; and 
if ho finds that any portion of his colours, after they 
ore dry, are not sufficiently fised upon the wall, 
he can then with a brush pass over them a coat- 
ing of the clear liquid, used a little stronger. When 
the whole work is finished, it will j^rhaps be desirable 
to give it one or two coats of a very dilute solution of 
ulicate of alumina and alumiaato of potash. After a 
1, owing to the contraction in drying of this matfl- 
I, it would be advisable — say, after the lapse of two 
c three months — to again apply a coat of it somewhat 
ronger ; and again, if after a year, or more than a 
r, it should appear that any portions of the surface 
e becoming loose, another application of the mixed 
dlicat« of alumina and alominate of potash to these 
3ned parts alone will be desirable. This repetition 
uy appear to some to be an objection to the process. 
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bat it is not go. however; for in the fonnation of '3 
natnral eabstances, Buch oa flinte, which we find bd hard, 
no donbt & very great lapse of time occurred in the 
indnratiou of the gelatinous silica which formed tbem. 
Neither do we object from time to time, at intervals of 
years, to renew the coats of rainish on oil-paintinga, in 
order to preserve theia or to bring out a&esh the 
brilliancy of their coloura. 

The soluble ailicBtea aie freqaeatly used aB bonding 
materials in the manufucture of artifioial stono and 
cement, very good results having been attained. The 
objection, however, to their employment for these 
purposes is the expense of the material of which they 
form a constituent part, and it sooms almost impoa- 
Bihle ever to bring it into competition with dressed 
natural atone. But for ornamental purpoees, from 
the plastic natm'e of the substance when in the wet 
state, it can be pressed into moulds, and wherever 
plaster mouldings are admissible, no doubt this materinj 
would be useful for certain kinds of ornamentation. 
Some years ago. Mr. Eansomo, of Ipswich, after having 
made bis artificial atone with sand and silicate of 
Boda, heated it in ovens, so as to produce a bard and 
semi-vitrified mass. A church, tbe mouldinga of 
which are made of this stone, may be soon at the 
bottom of Pentonville Hill, London ; and certainly as 
to durability, there is no doubt that the substance 
has answered very well. But from difficulties in 
manipulation and other reasons, that gentleman gave 
np this method of making artificial stone, and is now 
working another process which yields far better re- 
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iBolts. Silicate of aodft is mixed witt sand (generally 
Aylesford aand), and sftor tie mistnre is moulded 
and dried, it is exposed to the action in vacuo of 
chloride of calcium in solntion, "Whether the whole 
mass is placed in a vaounm chamber and then charged 
with chloride of calcium ; or whether a vacuum is 
formed on the under eide of the Gubstance, and the 
chloride of calcium solution caused by suction to filter 
through it, is uncertain. However, whatever be the 
manipulative processes, the result is the same, and 
appears to be extremely satisfactory. 

Soluble silicates produce very remarkable results 
when mixed with ceitalii suhstances. If silicate of 
aodft or potash bo mixed with white lead, in a very 
short time it sets into a hard substance, just as does 
plaster of Paris when mixed with water. If powdered 
pnmice-stone or sand, in the proportion of eight parte 
to one of carbonate of lead, be mised together with 
soluble silicate, a very hard and coherent mass is 
obtained, and there seems no reason why a mixture of 
this kind, in which pnmice-stone is used, should not 
be employed for the purposes to which pumice-atone 
usually applied. It would have the advantage of 
ig easily moulded into forms, so as to suit mould- 
which might by it be much more accurately and 
ittously smoothed down (as in the case especially 
of picture-frame mouldings), than they oau be by the 
ordinary pumice-atone. 

Another very important application of soluble 
licatee ia the rendering of wood incombustible. 
Ly e^eriments have been performed which show 



134 BSTTISR KASnFACTVSISG TSDUSTRfES. 

thftt wlieo wood is titorongUj impTcgnated to a depth 
of a quarter of an incli or more with eilicate of aoda, 
it will not fl&me, but will only char. Now, eoppoBiDg 
that the constractive timbers of a honse were worked, 
and then placed in suitable Teesels and saturated with 
silicate of soda, they would then be rendered practi- 
cally fireproof, or at least it would take a very pro- 
longed eipoenre to heat to cause them to smoalder 
away, while at no period of this time would they boist 
into flwno. From the peculiarly gluey nature of these 
Bolablo silicates, they do not penetrate readily into 
porous sabstances ; it has therefore been snggested 
that the impregnatioD of the wood should take place in 
T&cuum cbambers, just in the manner that the creo- 
Boting prooeBS for preserving railway sleepers is at 
ptemot performed. It is most certainly advisable that 
the wood should be worked before being exposed to the 
ailicating process, for that would render it so hard that 
it would considerably increase the cost of labour is 
cutting and planing it 

At the GommeQcement of this article it was staled 
that silicic acid, or silica, coold be made soluble in 
water. Some Tery interesting experiments were per- 
Ibnued by the late Dr. Graham, Master of the Mint, 
which gave rise to the discovery of the process d 
diftlyeis. If some alicate of soda be mixed with water, 
BO that Dot more than 5 per c«nt. of eilica be in the 
solution (rather less is better), and if some hydro- 
ohlorio acid be thai added in sufficient quantity to make 
the liquid distim^y acid, and the mixtare be placed 
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in a dialyzing apparatuB, the chloridG of Bodimn 
formed by the imion of tho chlorine of the hydro- 
chloric acid with the Eodium of the silicate of soda, 
win pasfl out through this dialyzing membrane, leaving 
hydrated silica behind, which will remain in solution 
in the water with which the silicate was mixed. The 
dialyzing apparatus is constructed in the following 
manner : a sort of tambourine ring is made with 
guttapercha, in place of wood, from 8 to 10 inches or 
even more in diameter, the depth being about 2 inches. 
Another ring of guttapercha, about an inch deep or 
even less, is made so as to fit tightly outside the 
tambourine; a piece of vegetable parchment is then 
moistened and placed over the tambourine, and the 
ihiimer ring is pressed over it, so as to secme it 
lightly. This is the dialyziug vessel, and it is into 
this that the mixture of silicate and hydrochlorie 
•cid must be put. The solution should not be more 
than an inch deep in the dialyziug vessel, which is 
then made to float upon distilled water in a larger 
veeael of suitable size. The distilled water should be 
changed every day until no precipitate can be obtained 
in it with nitrate of eilver, and when this point is 
atrived at, all the chloride of sodium will have p^sed 
tiitongh the vegetable parchment into the larger vessel 
(rf water, and nothing but silicic hydrate will remain 
behind in solution. If this liquid be allowed to stand 
time it will gelatinize, and later on the jelly 
cxmtract, becoming extremely hard, so that lumps 
it^ Then broken, will in their fracture resemble that 
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of flint. No doubt, at some fature period, some one will 
discover a method of rendering this condition of silica 
useful in the arts. 

Soluble silicates are very useful as detergents. A 
small quantity of silicate of soda mixed with hard 
water renders it valuable for washing purposes. 
Silicate of soda is also used in the manufisusture of the 
cheaper kinds of soap. We can hardly speak of it as 
an adulteration, because it renders the soap with which 
it is combined much more powerful in its cleansing 
action. I suggest to those interested in the applica- 
tion of science to the arts, that this subject will no 
doubt well repay experimental investigation. 
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FTTRNITURE AND "WOODWOHK. 

Br J, H. PoiiEN, M.A., South Kenaington Mueeum, 

fBOPOSB in tho following pages to give some account 

the materials used in making fumitnre, and of the 

applied to its decoTatioQ. From the earHest ages 

society, when men moved abont in tribes, they had 

their tents of camels' hair simple necessaries, such as 

leir wants required. Before they were gathered into 

[istinct nations, or cities built with walls and gates, 

e still certain human wants that must needs 

be supplied; and the objects that were needed to 

enable mankind to live with convenience and decency 

found in their furniture. To this very day we 

xaay see Arab tribes wanderiog over sunny deserts, 

'seeking pasturage, sowing here and there an acre of 

wheat or barley, or gathering dates. Their camels and 

dromedaries are their waggons, their horses are their 

friends, their families and those of others that make 

np their tribe are their only nationality. Yet they 

famish in some sort the temporary homes which they 

■bift from one spring of water to another, as the 

jatehes of grass or grain grow up and ripen. Their 

ohief ivants are a cloth strained over three staves to 

tonse, mate or carpets to lio on, a few bowls 

cook in, saddles of wood, and a few baskets or 

Its, made of light sticks fastened together. 
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In this way a gipsy life rednces wants to the fewest, 
as it admite of tho emallcat ftmomit of Btowage and 
carrying convonioncoB. 

Following up the subject, we shall find this primitive 
^po of fumishiug carried out, with growing spleudoor, 
in later periods of history by bodies of mao placed in a 
like conditien of movemeiit and pret^aure, namely, armies. 
In the West and in the East, in ancient and mediffiTsl 
times, armies havo been followed by enormous trains 
of camp foUowcTS, by whom costly furniture, hangings, 
vessels of plate, and other lusuries, have been carried 
for the convenience of the leaders and warriors of the 
hosts ; and of course this splendour was tho measure of 
the etate and magnificence kept at home. Tho wealth 
or feudal state, shown in the fmnituro of thoso castles 
and palaces, extended not only to halls and rooniB, 
but to dresses, and armour, weapons, the furniture of 
horses, tents, and other objects that could be carried 
on distant expeditions. 

Ancient nations have been as well, perhaps more 
splendidly, if less conveniently, provided with furniture 
for their honses than modem ones. It happens that 
there are distinct records of many kinds, showing what 
wealth and elaborate decoration some of the oldest races, 
such as the AsayrianH, tho Egyptians, the Persians, and 
the Greeks, bestowed on their thrones, beds, chairs, and 
chariots. It is needless to quote here the deecriptiraiB 
in Herodotus, in Homer, in the Scriptures, and in 
many ancient authors, of the costly nature of these 
objects, the possession of which was not considered 
astonishing or exceptionaL Beds of silver and gold 
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e mentioned in Esther i., and the curtftins of the bed 

of HoloferueB were covered with a canopy of purple and 

gold, with emeralds and pFecious atones (Judith x. 

19 ; Esther i.). Modem prinees in India continue to 

devote their jewels and gold to similai' uses. It must 

be borne in mind also, that this kind of splendonr is 

an investment of property in times and conntries in 

-■which banks, insurance offices, government funds, and 

richer orgauiaed means of investing money are un- 

Carlyle reuorde of Frederick the Great, that 

KtUver ornaments were kept in hia palace, and tamed 

[to acoount under the exigencies of war. 

Silver, if not gold, has been nscd occasionally during 

laiost periods of history, for seats, tables, even the 

ramee of pictures and miirora. But of furniture 

■generally, wood is the readiest and most proper 

HBterial. It is handy, easily worked, light to cany 

Hbont, and may be manufactured with or without 

jorations of carved work, or of any other kind. 

I giving an aceount, whether historical or 

jhanical, of furniture, 1 claaa it under the more 

nneral head of woodwork. Any other materials, either 

' the framing or ornamentation of furniture, are 

exceptional. The remarks now to bo submitted to the 

reader will refer to wood that is manufactured, though 

I shall not enter on the interesting subject of wood 

Btmcture, which has been applied to such noble and 

elaborate uses, and of which such splendid monu- 

oeDts of many periods still remain for us to study. 

Most of the methods used for decorating woodwork 

ide up into furniture are still in regular use, and 
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the proceeses of putting it together are the same as 
tLey have always bcea. The reader may satisfy him- 
self on this point any day by a TCalk in the Egyptian 
rooms and in the Nineveh galleries of the British 
Musemn. In both these sections of that wonderful 
collection there are remains of woodwork and of 
famiture, made of wood three or four thousand years 
old, such as stools, chairs, tables, head-rests or 
pillows, workmen's benches of Egyptian mannfacture, 
fragments leES complete of Nineveh make that have 
been portions of variona utensils, an<l precious articles 
of Bciilptiired and enamelled ivory, that have been 
inserted into thrones and chariots. These pieces of 
fnmiture have boon mortised together, or joined by 
dowels, dovctaileii at the angles, glued, nailed, or, 
in short, made up by the use of several of these 
methods of junction ut the same time. And no great 
changes have been introduced in the various wa^ 
of ornamenting fumituro. The Egyptian woodwork 
was painted in tempera, and carefully varnished with 
resinous gums. It was inlaid with ebony and other 
woods, carved, gilt and, perhaps, sparingly decorated 
with metal ornaments. Mediseval furniture was put 
together with mortises, tenons and gino, and was gilt 
and painted ; tho jKtinting and gilding being laid on a 
ground prepared with tho utmost care, and tooled and 
ornamented in tho same way that bookbinders orna- 
ment leather. At a later period, a beautiful manii- 
&eture was carried on in various parte of Italy ; a sort 
of mosaic in very bard stone, such as agate, lapis 
lazuli, and other precious materials. The Italians 
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bIso used these beautiful stones inlaid in ebony. But 
the famitnre moet valued in modem times haB been 
that wHich owes its niuue to Doule, a. French artist of the 
seventeenth century; and the marquetry, or wood mosaic 
Bttrface decoration, which reached bo high a Btaudord 
of exeeUenco during the last thirty years of the 
eighteenth century in France. 

The former of these two clasBes of manufacture is 
made by foreign houses Btill in France, and occasion- 
ally in England, but it is no longer a regular trade iu 
this country. The work made, if not originated by 
Boule (and I am inclined to think that he was not the 
first maker), was a marquetry, or surface decoration, 
■cot composed of various woods, but of tortoiseshelland 
IS, with the occasional introduction of other metal, 
with metal enamelled blue and other colours. The 
■materials principally in use, however, in Boule mar- 
quetry are tortoiseehell and brass. In the older work, 
Tin. that of the seventeenth century, the tortoisoshell 
is dark, and left io its otttural hue. Id later Boule, 
w Boule, the tortoiseshell is reddened by 
by gilding laid under it. There is much 
variety in the deUcate arabesque designs in 
rhich one material is inlaid in the other. Parts of 
snr&ces are sometimes diapered, as a contrast to 
flie free lines and curves of other parts. The inlaid 
surface of Boule work is framed in by borders, ci 
or handles of brass or gilt bronze, giving a i 
BTcliitoctural character to the whole. 
As this kind of furniture is uncommon in the pre- 
day, I need not eater at any length into the kind 
^1. 
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of pieces macio in tlint material' or tbeii designs, 
Btill IcBs iuto epurioiis imitatioiiB, Bometimes seen is 
this country, in which compositions of gelatine and 
other materials are substituted fur the beautiful tortoise' 
shell of the genuine maiiiiiactare. I shall proceed to 
enter more in detail into the varioua conditions of the 
woodwork and furniture trade, as it ia carried on by 
the higher ropreBentativoB of the trade in Londan, 
Paris, and other capitals of Europe, 

For this purpose I cannot do better than follow the 
esample of M, Viollet-le-duc, in his treatise on French 
furniture in the Middle Ages. He tates his reader on 
n visit to a furniture maker, who describes the leading 
particulars of his craft, and the various artisans em- 
ployed either in framing together, or in adding 
decorations of diftbrent kinds to the finished wor^ 
according to the traditions of the artifite of the period. 

A walk through the premises and workshops of one 
of the leading firms who control this trade would 
suf&ce to show us the present state of the manufactnre, 
taking a few names only in alphabetical order, snch 
as Messrs. Crace, Gillow, Holland, Howard, Jackson 
and Graham, Collinson and Lock, Murant, Wright and 
Mansfield. Others could ho added, wore this intended 
for more than a sketch of the kind of establishments 
in question. Wo enter, for instance, the large manu- 
factory of Messrs. Jackson and Graham, in Oiford 
Street. In a small yard outside the building are packed 
huge logs of wood of various kinds, and amongst them 
one of walnut, upwards of 3 feet sq^nare ; it ia of light 
colour, and we nre told that it ia American. There 
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e three kinds in use in oabinet-mBking, of whicli the 
in is the least valuable, as it is inferior in. hue 
1 grain, and en being first cut shows a dull grey 
feme, instead of the warmer hue generally recognized 
in walnut-ivood. The colour, however, improves ; but 
this kind of walnut is used for euttiag oat in work 
requiring solid wood throughout, such as the frames 
of BofoB and ohairs. The French walnut is of finer 
colour and more figured grain, and is used in veneers. 
The finest of all is the Italian, both for figured grain, 
colour, and tenacity. Besides walnut, we see also a pile 
of huge logs of mahogany, beoch, and American ash. A 
fi-ton crane, turning on a pivot, enables the workmen 
to swing these large masses from the timber waggons, 
or from their present places, into the lower part of the 
building, in which a forty-horse steam engine sets in 
motion three or four sawing machines, horizontal, 
perpendicular, ribbon saws, planing engines, &o. A 
log of mahogany, 3 feet square, is being out into thin 
plank by the horizontal saw, of which the teeth are 
sot bent, as in most saws, to one side and the other 
alternately, so as to make a cut wider than the thiok- 
aesE of the rest of the blade and allow it to work with 
esee. In this case the 6aw opens only a cut of its own 
thickness, and a labourer opens the passage for the 
blade by lifting the plank with a wedge, so that no 
waste of mateiial is thus entailed. The perpendicular 
Haw has three blades, and cuts a log of American ash 
loto planks, threo at a time, the teeth being in this 

iBtance set in the usual way. 

[_We mount into a set of rooms overhead, in which a 
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leather band from the enpne sets in motion a series of 
tnrning latlies. la these luthee the legs of a host of 
cltnirB, tables, Ac, are being evolved, the general outline 
being obtained by turning in the simple form. Por- 
tions of the legs are to be squared, and the square 
faces niitat be evenly gradnatcd. These parts are out 
ae follows : the lathe and the leg in it are kept at rest, 
and a revolving tool — in fact, a small lathe with a per- 
pendicular cutter \D it, coDuected by a leather band with 
B spindle overhead — sot in motion by the steam engine. 
The workman passes this cutter carefully down the four 
finrfiftcea of the portions to be squared, cutting to a given 
depth all down, but never losing the angle outlines ori- 
ginally found by the first turning. Another lathe shows 
legs of this description, both round and squai'e, down the 
surfaces of which flutings are to be cnt. This is done 
by using a revolving cutter set with horizontal action, 
which passes carefully along at one level, and is geared 
by tbo joiner so as to graduate the width of each 
fluting, as it descends, if the dioiiniBhing size of the 
support or leg requires it. 

In this shop are an engineer's bench, for repair- 
ing the engine or cutters used in various parts of 
the machinery; a fine-hair endless saw, and on a 
solid foimdation of brickwork from the floor below, a 
mortise and touon machine is in course of construction. 
The solidity of the foundation is required to keep the 
platform secure, and to avoid unsteadiness from the 
action of the machine in the lathes on other parts of 
the floor. A side bench has a simple contrivance for 
setting, by means of a T square, lengths of moulding 
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which are to be mitred together. These aio carefully 
cut hj haud, and as each piece is ect in a frame 
geared to the angle required, and under the hand of 
jm exporiesced workman, no inaccuracies are likely to 
IT. In Cabinet-making and joinery of all kinds, 
number of angles round which mouldings have to 
) is very groat, as anyone will see who is at the 
pains to notice the construction of furniture of the 
most ordinary kind. Any staring or opening of an 
obliijue joint is deBtructive of the effect of such work- 
iBship, as it is of the strength of the joint whicli is 
[ned together, and rec[uiros absolute contact of the 

joined. 

From this shop, in which most of the rough work 
done, and the different 3)artB of pieces of furniture 
[t out, we pass into the joiners' shop, in wliich largo 
;es of pattelling, doors, stair-railingB and balus- 
les, and other larger work are put together. For 
!tance, several benches are occupied by lengths of 
l-panolling in ebony, some of the work being 
mded to coyer the wall of a staircase; it is there- 
framed in sloping lines. Each panel is a rhom- 
td, and none of the aides or mouldings are at right 
[les to each other. The mouldings have several 
strings, ovals, &c., all specially designed by the 
ihitect of the house— as tho fittings of well-furnishod 
should be. For these, special cutters have 
in made and fitted to tho steam-moulding mactiine. 
''e ask to see the back of the panelling, and the work- 
men turn it over. Instead of each panel being held 
is % groove provided m the stiles and rails, a rebate 
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only line been cnt in tlie frame, bad the panel fite into 
it from tlio back (aB tlio stretcher of a picture fits into 
a pichire~iramej, while iron bottooB screwed into the 
franie piocee hold the panels firmly in their places. 
The object of this is to allow fur the contractioD of 
the wood with the olterationa of temperature. With 
some n'oods, however well seasoned, this provision is 
requisito. This is the more necoasary when more 
tbnn one material is employed. In usiBg ebony over 
largo BUrfacee, it is foiuid that the lengths required 
for the continuous rails caunot lie procured free from 
knots or faults ; and particular kinds of wood {pear 
and other material) are stained and prepared to sup- 
plement the ebony in these instances, AH these 
matorinls have been cut out to the requisite thicknesses, 
stacked under cover for months, or, as in the caee of 
oak, for seven or eight years, or longer still. Bofoie 
being worked in the joiners' shop, they ore further 
dried in a hot closet, heated by applying to the sides 
the spare steam of the engine. Pots of glue are kept 
at intervals in these shops, ready heated by the same 
means. 

Wq pass on and find table tops in preparation. 
As no one plank is large enough for tables of great size, 
it is necessary to select and cut with great care 
portions of planks, which are grooved and tungued till 
they moke up together the size required. In all these 
operations groat caution is required in the selection 
and adjustments, bo as to secure the perfect endurance 
of the material without cracks or wnrping. 

In another division of the joiners' shop we come 



FUENITURE AND VfOODWORK. 



137 



1 tLo fratnowork of chairs, sofas, &g. The parts 
tended to be covered up are usually ma.de of beech — 

I tenacious, close-grained, but not heavy wood. Some 
DitianB of sofas are not meant to be covered, Buoh, 
Brhaps, ae the legs and the top, and the oator frame- 
ork of the seat, and in such cases these arc of walnnt 

I costly wonds, and are carved, partly or entirely 
) may be rei^uired to suit the furniture with 
hioh these articles are to keep company. 

I I may remark here, that though arm-chairs, fanteuils, 
Bide in theso establishments, the manufacture 

I light chairs on a large scale ia a special branch of 

B trade, and mostly carried on at High Wycombe, 

I the neighbourhood of which town there are exteiiBive 

B of beech, and where land and water carriage is 

\ hand to convey these productions to London and 

■ewhere. While I am on the subject of chairs, it ia 

e to call attention to the scope IJiat exists 

Ir good workmanship in this particular article of fumi- 

The essential points in a well-made chair are 

taifort, lightaesB, and strength. Of course, as men 

1 are pretty much of the same proportion all 

r the world, chairs, of which the seat is about the 

f the lower process of the hmnon knee-joints, 

if the same height, but slightly varied in every 

mtry. From the habit that so many persons have 

B throwing their whole weight back, and, as we are 

He countries, of balancing their persons on 

B back legs of their chairs and inclining their legs in 

direction of the chimiiey-pieco, there is an immense 

Q the hack joints of chairs. Whether we lean 
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means, as it passes gradmlly throngh the fibre of 
the linea, and emooth and continuous action is eecared 
by the oil. It is thus iaid oi-er tlia surface of the 
trtKMl in Terj fine coats, one over the other, till a gliuisy 
BUifaco ia obtained, which is air and water proof. 

Ctihinel-maklng.— It is by no meaiiB easy to lay down 
the exact technical boundary between what I have 
been describing as joinery and what I tun now about 
to call mbmet-makiTig. They are considLred, however, 
OS distinct branches or rather, perhaps, ditierent opent- 
done of the trade; and in such an establishiuoat as 
we are discussing, the cabinet-makers and joiners hava 
their own separate workshops and branches, and cor- 
responding separate repositories for storing and drying 
their woods. Every kind of work is required in 
making costly cabinets, bookcases, sideboards, com- 
modes, or by whatever name we choose to call the 
beautiful chests, cupboards, and other artistic Tecep> 
tacles, tables, consoles, brockets, &c., that go to complete 
the requirements of onr modem reception rooms. 

The most elaborate method of decorating and finish- 
ing woodwork must now be describod, viz. that known 
as inlaying and marquetry. These two proceasea are 
distinct, but marquetry furniture has often portions 
decorated with inlaying, as also carved ornaments and 
decorations uf beaten, cast, or chiselled metal work. 
This last addition is not generally of the same import- 
ance in onr modem English woodwork that it was a 
century ago, and 1 will describe the former methods first 

Mayinij means the insertion of pieces of more costly 
wood, stone, or carved ivory into a less valuable 
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material. The procesa ie as old as any manufacture 
in wood working of which we poaBOHs recorde. Beauti- 
ful plfttcs or blocks of ivory can be seen in the Assyrian 
Gallery of the British Museum, found at Nineveh by 
Mr. Layard. They are deeply cut with lotus and 
other leaf decorations, figures and hieroglyphics, and 
most of them have an Egyptian character. The ivory 
figures, too, have been inlaid, and filled up with cloi- 
ioane enamel ; that is to say, the vitrified material has 
been inlaid into little divisions or channels, the sides 
and little walls of which have held it in. Eemains of 
these decorations are still discernible, and the thickness 
of many of these pieces of ivory shows that they have 
been sunk bodily into woodwork of a solid character. 

No Bnch work as this caa be pointed ont in our 
London workshops, but pattema and arabesques, both 
of wood and ivory, are let into solid beds of wood so 
deeply as to be actually mortised into the main body 
of the structure. This is done both by our own makers 
and by the French cabioet-maker, Henri Fonrdinois, 
a prize piece of whose make was bought for the South 
Kensington Museum. It is not uncommon to insert 
pieces of lapis lazuli, bloodstone, and precious marbles 
into centres of carved woodwork, and I may call atten- 
tion to the use of plates, medallions and cameos of 
Wedgwood ware, which were frequeutly inlaid by Chip- 
pendale and by the great French furniture makers, or 
Sihusles, of the last century. These are used in the 
modem satinwood furniture of Messrs. Wright and 
Hsnefield, and I have lately seen a coarser material • 
1, viz. bas-reliefs in etoneware, imitations of the qtU 



de Flandret, by Messrs. Donlton. These last, however, 
may be sai<l to be rather panels Bet in frames, than 
pieces let iuto cAvitioe in wood. 

Yeneenng and Marquetry. — A more effective method of 
omaraonting woodwork by the use and insertion on the 
earfaco of other woods is what is known as marquetry. 
The enifaco is in this case covered with a thin layer 
of other woods, fastened on with glue and by strong 
preseare. Some of the panelling, table tops, and other 
joiner's work already described, is clothed with a thin 
dlice of more valuable wood. This is called veneering. 
Woods snch as ebony, tuya, satinwood, pahn, harC' 
wood, and a number more, are only to bo had in small 
scantlings, logs a few feet long, and 6 or 7 inches 
wide. Other woods, of which the grain is most beauti- 
fully marked, are cut from roots, wens, and other 
excrescences of the tree to which they belong, and are 
only found occasionally, and in lumps of no great 
size. Tho contortions of the grain, which make them 
so valuable and beautiful, are owing to peculiar con- 
ditions of growth. In all these cases one plank of 
wood has to be cut into very thin slices, twelve being 
cut with a saw, or from eighteen to twenty-two if it is 
cat with a knife, as in that case no mnterial is wasted 
by the opening made by the saw. These slices are 
laid on the eurfaco of woll-seasoned wood, and in each 
of the workshops that I have been describing will ho 
aeon a metal table or bed prepared for the process of 
veneering. 

Supposing the object to be veneered to be a large 
surface — a number of panels, or the top of a table of 
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ebony, for inetance — the Bubatance of the table infty bo 
Honduras mahogany. The wood has been carefully 
seasoned, and the top grooved, tongued, and firmly 
glued up to the reijiiired form. The ebony aurface 
is also carefully fitted together and glued on paper, 
the surface being left rough, bo that the glue may have 
a firm hold on the fibre of the grain. A correspond- 
ing roTighneas is produced on the npper eiuface of the 
mahogany, which is then laid on the metal bed. Glue, 
perfectly fluid and hot, is now rapidly brushed oyer 
the entire eui'facc, and the thin venoer top is laid 
upon it, and firmly pressed down by several workmen, 
who then carefully go over the whole with hammers 
having broad, fiat heads ; the object of this being to 
flatten any apparent tbicknoseeB of glue or bubbles of 
air wliicb would interfere with the perfect contact 
of the two surfaces of wood. The whole is then placed 
under a caul or frame that touches it all over, and 
a number of strong bars are screwed down till the 
greater part of the glue has been pressed ont. The 
complete anion of the surfaces of the woods is effected 
not BO much by the quantity of glue as by the abso- 
I lute exclusion of the air, and this can only be done 

■ by pressure. The whole metal bed or frame in which 
K'&B veneering is performed is heated by steam, or by 
I gu-burners where the steam cannot be applied. The 

■ 'Wood is left for twenty-four or thirty hours, till the 
I glue lias been completely set and hardened. The caul 
Lot Jirame is then removed, the paper used to keep 
Kiihe thin veneer together btifore glueing is scraped 
^Bofi^ and the work of finishing and French polishing 



tftkea pliice. French polish, or careful wax polish, 
has tho effect of keeping out air and dump, which 
liitter might soften the glue and diBintegrftte the 
Bupfttce veneer. It is to bo observed, thut such wood 
OS the finoet French or Italian walnut is often veneeted 
on mahogany. It Imte hetl^r in thie condition than if 
it wag wild ; large eurfaces and thicknesses of walnut 
being difBcult to procure without faults. Walnut 
veneers arc applied in greater thicknesses than obonj ; 
and if the surfaces to which they are applied ore 
curved, cauls, or shaped pieces of wood to £t them, 
are screwed down and held by numerous wooden vices, 
as in the method already described- 

Marquelri/ is the application of veneor made of dif- 
ferent woods, ivory, Ac, eomposed like a mosaic or 
painting oiecnted in coloured woods. This kind of 
decoration is of ancient use, was much in vogue during 
the Benaissance of the fifteenth and sixteenth centa- 
ries, anil was carried to a great pitch of perfection in 
France during the seventeenth and eighteenth. It is 
still praetiBcd, and the process may be seen in full 
ootivity in tho workshops which I am visiting in com- 
pany with my readers. A very fine and beaiitifal kind 
of marijuetry (see p. 131) goes by the name nf its in- 
ventor, Andre Charles Boule, e. French artist, who made 
a reputation liuriug the reign of Louis XIV. of France, 
and that of his successor. Aa this branch of the trade 
can hardly he said to ba in activity at the present 
time, certainly not amongst our own makers, I wiU 
reserve whot I have to say on this costly manufac- 
ture. In cutting out the forms required for nmrq^ueti^ 
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I decoration, one, two, or more thicknesses of thin wood 

, are gnmmed or pasted together, according to the 

■ pattern required. In many fine pieces of marquetry 

there are, as in the case of a cabinet or table, portions 

of the surface entirely occupied by quiet reticulated 

patterns. As in these cases the same pattern often 

recDiB, Eeveral thicknesses of wood can be laid together, 

and are then firmly fixed in a vice, having pasted over 

them a piece of paper on which the pattern is drawn. 

' A small hole is bored where it will not interfere with 

y the design, and the end of a thin watch-spring saw is 

passed through, and then reattached to the frame that 

I strains it out in working order. With this in his 

L.band, the workman carefully follows the outlines of 

KluB drawing, which the tenuity of the saw-blade allows 

^tbe tool to follow into every curve and angle. The 

Kihicknesscs are then separated with the blade of a 

Hlnife, and the slices are alternately pattern and 

■j ground, so that a set of patterns and a set of matrices 

Hinf each wood are ready for use, and can bo applied 

^^ther on different parts of the same, or on two sepor- 

^mte pieces of famitore. If a flower or other oma- 

^Bient is required which will not be repeated, two thick- 

BoeBBBS only will be cut together. It is necessary that 

H^ BOjne actiop of the saw should cut out the jiattem 

Hjuid the ground in the two woods required, so that 

Kthey may fit exactly. 

H When all the portions of the design are cut out, 
^Bhey are pasted on paper, and oan he fitted togellier 
^Qike mosaic. A little sawdust from the woods used, 
^hnd a very small quantity of glue, joiu the edges and 
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fill ap the fine openingB made hj the hbw; and in 
this way the whole saiiBjoe of the niBrqaetiy is laid 
down oil paper. In the case of flowers, heads, orchi* 
tuoturnl or uthor dosigns, eomo nlight additions, either 
of linos tif indicate stalks, leaf-fibre, or the features of 
the fiuiu, aro made with a graver, and stained ; or gra- 
dntioTis of a brown colonr are given, in the case of 
whitu or light-tinted wood, by partial bnming. It 
was formerly the custom to bum with a hot iron, but a 
more delicate tint is given by using Lot sand, and this 
is the best method of tinting beech, lime, holly, bos, 
maple, or other woods which are nearly white. There 
remains nothing but to rough the surface of the furni- 
ture, and to lay down the mari;[uetry on it precisely as 
in the case of< plain veneering. When the glue is dry 
tmd hard, the pressure is tnken off, the paper which is 
on the outer surface is scraped away, and the whole 
rubbed down to a fine siirface and French polished. The 
most bonutiful work of this description was mode in 
Franco by Kiesouer and David, during the reigns of 
Louis XV. and Louis XVI. Besides graceful and 
delicate deaign, which those artiste (for such they were) 
thoroughly understood, the beauty of their work owes 
muoh to their charming feeling for colour. Both 
nsod light woods, such as maple, holly, box, lime, &c., 
and laid brown woods, such as laburnum and walnut, 
on this light ground. Sometimes architoctural compo- 
»itious in the manner of Pannini, a favourite Koman 
painter of the day, were designed over the doora or 
fla)is of seuK'tuires and cabinets, or basts, medallions, 
boskets of waos, Ac. The charm of the work is the 
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and repose with which thrae simple decorations 
are laid on. Compare some of the work of Eieaener 
and David, on the cabinet doors in the collection of Sir 
Kichftrd Wallace, with the glaring oontrastB, the gaudy, 
often discordant oolouring, and the crowded compo- 
intions of modern marqnetry, at least of moat of it, 
There is a tenderness of treatment, grace and harmony 
of colour and arrangement tkronghout the former, 
■which is wholly wanting, and which no lapse of time 
will odd to the latter. These criticisms, however, are ' 
not meant to be applied to the products of the leading 
lionsea now under review, bnt the reader who has 
.taken an observant stroll through tho collection of 
iture of Sir Bichard Wallace, will find abundant 

itrasts as he walks along the streets of London. 

In order to illustrate my remarks on the processes 
rf colonring woods by burning or etching, I may point 
to a large writing bureau, or secretaire, belonging to 
Sir Richard Wallace, made by Eiesener, in 1769 (and 
fligned), for Stanislaus, king of Poland. It is decorated 
r^pikrtly with reticulated pattern work, partly with the 
foyal cipher in medallions, and with other medallions 
containing emblematic figures, such as a cnrrior pigeon, 
a cock, the emblem of vigilance, or tho hood of a girl 
placing her finger on lior lips, an emblem of silence. 
All these medallion figures aro broadly laid in, the 
-very slightest and most delicate tint only being added 
to represent shading, while the drawing is a single 
line lightly pencilled. 

The materials used in the best marquetry are lime, 
.liolly, box, maple, beech, poplar, for white; ^«ai,,lAi- 
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bnrnniu, palm (cnt acroBS tbe gmin), ligaom vitw, 

wiklaut, toak, partridge-wood, for brown ; wood called ix 
tho trade fustic, satinwood, for yellow ; tulip, pnrple- 
wood, amboynn, mahogany, thuya, logwood, camwood 
and varieties of these woods, for r^ ; for ebony blaok 
yellow, and green. Greens and blues are alao Gtainec 
with metftllio dyes. Tho finest of the old work ma] 
bo called studies in brown and white, and the red 
woods arc used sparingly ; tho dyed woods still ino« 
so, nor can thoy bo said ever to ba really effectiye. 

As we pass through Mesers, Jackson and Graham'i 
cabinet-making shops, our attention is called to ai 
elabontte cabinet of marquetry, in patterns of Oriental 
character, after designs by the lute Mr. Owen Jonea 
It has an architectural &ont, with detached colamna 
and groups of architcctoral mouldings, some of them pal 
together with the lines of moulding in woods of con 
trasted hue, an cloinent of omamentatioti that seomi 
bo take from the nnity and completeness of cap o] 
corona mouldings. The little columns of an inch an< 
n half diameter are entirely covered with reticnlatei 
pattern in different woods. As the shaita are tapering 
60 the reticulated patterns have to be graduated ii 
eixe from top to bottom. This is a feat of most diffl 
cult execution, nor is this the only difficulty in tLii 
portion of the design. The marquetry iu the instano 
of these colmuns has to be wrapped round each circolai 
shaft ; and each edge, therefore, of every portion a 
pattern and groundwork has to be sawn out with bo 
veiled edges, so that when rolled, the inner edges mee 
and the outer edges remain in contact, which wonli 



t 



FUEKZTUnE ASD WOODWOr.K. liO 



oot be 80 were they not bovellod : tho contrary would 
happen in that case, and tho outer edges wuiild start 
in snndet. These colnmns are two feet and some 
inches high, and the little reticulations of pattom 
recur many dozens of times. The couditions of which 
I Bpeak Lave to be carefully observed in tho case of 
each. The pattern, too, ia graduated, as above etatod, 
BO that they have to be sawn out- by separate cuttings— 
a most laborious and costly operation. In passing 
along the shop, ive come to a bench in which one of 
these colamus is in the hands of a workman, who is 
inserting pieces of Lard wood, oot of which ho has to 
carve the volutes and foliations of the capitals. 

The cabinet-makers' shop abounds in works of labo- 
lUfi and difficult csccution such as this, and several 
ligners, French, Danes, and men of other nationalities 
the workmen of these £ner operations. 
We make occinaintanco with an admirable craftsman of 
the name of Anderson, a Dane, who has been eight 
years in the service of the firm, and it is &om his 
hand, or under his supervision, that these more difli'- 
cnlt pieces of marquetry have been tnrned out. All 
these establiahments are provided with a staff of gil- 
ders, for gold enters largely into the ornamentation, 
not only of looking-glass frames aud the like, but also 
of wooden furniture, to which it ia continually added 
aa an enrichment. 

We miss in the great English houses one of the 
most costly and beautiful elements in the adornment 
of fnruitnre, and that is, the fine moulded and chiselled 
bronze work, always gilt, which enters so mainly into 
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tho deoomtion of fine old Frendi loaxqaetry. The 
English fuTDiture makers of a centiuy ago were not so 
bohindhand, and old comogti duur-liatidleB and fonu- 
turo bad mouutB of ^It bronze. Probably the French 
wore alu-a^ superior to ns in this kind of bIqU, They 
still produce good work of this class, cast and after- 
wards cleaned and tooled with the chisel, but it is not 
equal to the work of the same description by Gonthiure, 
tho famous figeteur of Paris in the last century. 

We must not pass over in silence a beautiful kind 
of furniture which was in fashion a century since, and 
lias been revived with goiid effect by Messrs. Wright 
Mid Haosfield, vis. satinwood furniture. In the time 
of Chippendali', Sheraton, Lock, and other great 
cabinet-makers, contemporaries of the Frencli artists 
Bicwner.Gouthiere, and David, satinwood was imported 
trwa India. It was made up by veneering, and was 
deoutated with medallions, some of marquetry, some 
<if Wtxlgwood ware, after the model of the French 
inlaying of S^ncs porcelain plaques, and in eome 
iustances [winted with miniature scenes like the 
Tonus Martin, called after a French decorator of the 
1 of Uariiu. Old examples of satinwood fumi- 
i tables, bookcases, chests of drawers, &c., 
>n, decorated in one or more of these 
Cipn«au and Angelica Kanffinann were 
mploytxl aui^iugst nuutj others in painting cameo 
nwdalliiuis, busts, Cupids and so forth for satinwood 
fklruitIlI^<- Mi'Kiiri. Wright and Mansfiuld hare revived 
tb •* ^> iliniiil of Im^ si»e to the Paris 

E\l: rated with medallions, swags, 



FUSSTTUSE AMD WOODWORK. 



The piei 



portly in plates of Wedgwood ware, 
fhrtber set off by carved and gilt poitioi 
sufficiently attractive to add greatly to the effect of 
the piece, which is gny, cheerful, of beautiful hue, and 
excellent workmaiiBhip. It is iu the South Kensington 
, Museum. 

e alluded to the furniture of Boule, It began I 

to be made somewhere about 1660, aad was perhaps 

the earliest start taken in the more muderu mnnufactitre 

of sumptuous furniture, and was, I am disposed to 

k think, a great advance and improvement, rather than 

m absolutely new invention, for pieces are found of 

I B dsite too early to have been the actual work of 

Boule. Andre Charles Boule made furniture of simple, 

but dignified forms, veneered with tortoiseshell and 

» brass. Several maguificeut examples can be studied 

Q the Wallace collection. When the tortoiseshell is 

I dark and rich in hue, the brass of a good ; 

\ yellow, and the designs carefully drawn, Boule work j 

A to equal in splendour, though not in precious- 
t uesa, the gold and silver furniture of the ancients, and 
) the inlaid work of agates, crystals, amethysts, &a,, 
I with mounts of ivory and silver made in Florence in 
I the sisteenth century. 

Boule made great presses and cabinets with pedestal 
I tops, on which were those stately clocks of which we ] 
l.oooasionally meet specimens, with emboseed gilt faces 
ind arched frames, mounted with groups of figures, 
Itoften of noble design. Boule work is raaiie occasionally 
I by Trench and other foreign houses, but it is costly, 
ft^Aud the rich relieved portions, such as the bingo and 
£ mounts, the salient mediilwsna, TOa^sa, %>;.-, ^!^ J 



152 BRITISH MAS UFACTUnnrB /JTDUSTETSS, 

in central pointB of tlie compoBition, are either copier 
or imitations of old work. They lack the ireshness, 
vigour, and spirit of the old French metallurgy. 

A spurious kind of Boule is mado with a composition 
in place of the tortoisesheU. Boule himself died in 
1730, nt the head of the royal faotories. 

Parquet Floors. — There is a. eomewhat remarkable 
fact which I may as well discuss here. How and why is 
it that our English joinery and cabinet-mnking estab- 
liahmeats ao rarely make parquet-floors, that is, floors 
of oak, framed together in flat ornamental panelling, 
with or without additions of walnut, cbonizod wood, 
&c. ? I will not undertake to say that no firm ever 
does turn out this important requisite (as I must take 
leave to ccjl it) of a well-furnished house, as witness 
MeasTB. Howard ; but practically it is not an English 
industry, and what is laid down in English rooms is 
mode abroad. In our great industrial exhibitions in 
London, 1862, and Paris, 1867, these productions have 
been matter of exhibition by almost every nationality 
that contributed to the show, our own excepted. The 
French, Germans of every State, Swiss, Italians, and 
notably the Belgians floor their rooms with oak floors, 
carefully and omamentally laid together, or parqueted, 
while the proprietors of rich houses in Euglnnd, so 
liberal in furniture and arrangement, are generally con- 
tent to see their rooms floored with deals, and at the 
utmost lay down a border or edging of a foot or ttro 
round their state rooms in this material. Yet, oak is 
not expensive or scarce, and the habit of keepi 
floors always covered with Brussels carpet tooked d( 
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ia not tbo cleanest imagmabla The fact, however, 
remains. 

AmoDgst the many competing nations, the pre- 
ference of jurors and reporters has been given to 
Belgian flooring of this kind. It is beautifully made, 
of well-seasoned wood, and in large pieces, 4 feet or bo 
square, which can be laid down with leas trouble than 
if it ia in staaller sizes. 

All the woedwork that I have passed under review 
thus far in joinery and cabinet-work, is of hard woods. 
Much, however, of our modern fumitiire is of a less 
valnablo description, and in made of pine, American 
birch, Hungarian and other ash. Pitch-pine, an 
exceedingly hard wood, difficult to diy, and with a 
disagreeable propensity to crack if not very well 
seafioned, is also used, and a beautiful material it is. 
Some small quantity of bedroom fumitui'e in birch, 
oak, and ash is made in the workshops that I have 
been describing. As a general rule, however, this 
manu£ictuFe of soft woods is a separate branch of the 
trade. To see soft wood, such as pine, made up into 
admirable bedroom furniture and French polished till 
the grain of it shows much of the delicacy and agree- 
ableness of satinwood, we should pay a visit to the 
works of Messrs. Dyer and Watts, in Islington, and 
to other bouses that occupy their time esclusively 
in work of this kind. It is clean, cheerful, and, by 
comparison, cheap ; is ornamented (in the works of 
Messrs, Dyer and Watts) with neat linos of red, grey, 
and black, some of the lines imitative of inlaid wood. 
It is poxiulor, and if we proceed from the workshops of 
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Messia, Graham, Holland, and others, to their show- 
rooms and wnrehoueeB, we shall find this deal furni- 
ture for sale, thongh tbey do not profeBe to muke any 
of it. Less costly fine furniture ia painted green, or 
white, or in imitation of uther woods, a practice that 
all modem nations seem to carry on. 

The number of hands employed on these large 
cabinet-making and fumishing eBtablishments is very 
considerable. Not only are the workahops just de- 
ecribed well provided with joiners, cabinet-makers, 
and turners, but upstairs we find upholsterers, cutters- 
ont and workivomen, stuffing, tacking on or sewing 
on the covers of chairs, sofas, &c. There are various 
methods of stuffing seats or cushions ; for instance, 
some have full round tops and edges, and others a 
French edge, i. e. the chair seats have a delicately kept 
edge, which the weight of the sitter does not flatten 
down. It looks as if lined with whalebone, like the 
stocks of forty years ago, in which the necks of the 
last generation suffered, so much. The edge is given 
by sewing the horsehair stuffing in a series of carofixlly 
made ridges, each giving support to the one whioh 
forms the edge, and this keeps the material on the edges 
from being pressed into the main body, as it were, of the 
stuffing. In another part of the premises are packing 
cases, carefully filled with all sorts of household fur- 
niture, prepared for joumoys of very various length. 
Indeed, it is no uncommon occiu'rencc for the entire 
furniture of palaces and yachts to be ordered from 
one of these firms by the courts of foreign potentates in 
every comer of the world. Last year we saw chairs, 
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tables, Bideboards, &<;., at MeEera. HolIand'B, for the 
new steam yacbt of the Emperor of Austria; while 
Messrs. Jackson and Graham Lave been, furnishing, not 
long since, the palaoe of the Khedive at Grand Cairo. 

To execute, with certainty and promptitude, orders 
Bnch as these, both premises, plant (such as wood and 
■ machinery), and the oommand of firet-rate hands, must 
be abundant. Painters, gilders, carpenters, paperera, 
and a miscellaneous assistant staff are required to 
jaoneer the way for the more costly work, or to make all 
^Dod behiad it. The firm of Jackson and Graham, for 
employs &om sis hundred to a thoDBBud 
liauds, according to the time of the year or the pres- 
< flnre of orders ; and pays out close upon 20001. per week 
3, when all these hands are in full work ; and to 
highly skilled craftsmen (independently of designers), 
Ooeupied on the production of the moat costly kind of 
aitnre, 601. to 230Z. per wock. The great French 
iblishments do not carry on business en so large a 
'Wale, nor do they undertake the complete furnishing 
of houses in the way that I have described, or attempt 
D many different operations under the same manage- 
lent. It is the variety and comprehensiveness of 
these operations, that is so profitable as a speonlation. 
i bneiness requires, as it need hardly be said, a 
large capital, and must be liable to fluctuations. 

e turn from our own trade to that of oi 
'bonrs, we shall find little diffeTenco in the character of 
I objects produced. France, on the whole, mnst 
:t)e said to lead the fashions. We have i 
lafdonal tastes to satisfy in tho interiors of our houses^ 




but we hove Uttlo that is distinctly national in the 
productiouB of modern woadtfork. French BenaigEanoQ 
designs in woodwork, and Urn produce of the loams of 
Lyons in hangings, serve to give the key to this school 
uf domestic and industrial art. If we look at the 
richest and most costly prodnctions that have been 
exhibited, and carried off prizes at the international 
exhibitions of late years (and we have no other 
standard of easy comparison), it will be found that 
French cabinets, tables, and chairs have served as 
models to the saccessfol competitors. There is a 
decided English type in the satinwood furniture of 
Hessre. Wright and Mansfield, and there is some in- 
vention, though not always happy, abont our designers 
of mediffival furniture. These productions are, how- 
ever, too apt to bo heavy and eocleBiaBtioal, to follow 
rather the types of atone constructions, and the teach- 
ings of the admirahlc plates of VioUet-le-duc, than the 
lighter work, inaugurated with so much power and 
success by Pngin. There is a company of artists, 
Morris and Co., who have combined pointing and wood- 
work, and prodaoed excellent results ; but they have 
had few followers, or rather few sncceasful followers. 
Fourdinois, master of a great Paris house, has pro- 
duced Eenaissauce work which, for design, artistic 
carving, &c,, has had no competitors of equal merit. 
His workmanship, however, can scarcely be called 
eqnal to the best of onr own, Groha, and many others, 
maintain the reputation of Parisian workmen in this 
respect, 

Italy, 80 long the aouroo of the greatest efforts in 
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wood sculpture, workmanBhip, and decoration of every 
kind, haa fallen beMnd in the race, partly because the 
Frencli are so much more rich and luxurious, in com- 
parison to their relative state three centuries ago, and 
partly for a reason which shall bo touched on pre- 
sently. The Italians, however, have produced admir- 
able carving in their own wnlnnt-wood, which is 
matchless for colour -and grain. This is the work of 
Ginsto, of Florence, and of Barbetti, of Siena, who 
carve old Benaiseance Italian woodwork, and produce 
fiimitiire of all kinds and of all scales, from sideboards 
ftud cabinets to caskets. A beautiful specimen of mar- 
quetry, but of n small size, was sent to Paris by Gatti, 
and it is worthy of the best days of Italian woodwork. 
It consists of ebony, inlaid witJi mother-of-pearl, ivory, 
uid pietra dura. Of CDmntonor and cheaper furniture, 
tbe chairs of Cluavari are unrivalled esamplcs. The 
and backs are of grass, gracefully plaited, the 
-'iroodwork is a model of lightness, convenience, and 
comfort. Figure work in marquetry is made in oon- 
eiderablo quantities at Nice, where orange, olive, and 
other bard woods are to be had easily. 

The Austrians and the States of North Germany are 
good wood-workers. The manipulation of the latter is 
the beat, but there are, perhaps, more artistic and ima- 
ginative qualities in that of the former. The Swiss and 
tho Tyi'olese are good carvers of small toywork, such 
as little images and compositions. It often happens 
that escoUeut reeulta of this kind are produced on a 
small scale, when they are inferior on a larger. Tho 
Dntch are very fail' carvora of fine work, adioiKoblfl 
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for engineering, arobitectaral, and other large carp^iHlV 
Tlio Belgians are excellent both in earring and in 
oabinot-mciking. Their school of carvers in oak has 
never died out since the sixteenth century, and they 
can booBt a more unbroken succession of good pro- 
ductions in this line than, perhaps, any other nation of 
modern Europe, after the Italians. 

I have in these pagce had to point to a broad fact 
which will not, I believe, be diaput-eil. viz. that in the 
highest qualities of wood seulpture and cabinet-work, 
the French have long borne the palm of superiority. 
In saying tliis I do not, for an instant, deny that such 
workmanship and materials ae are employed by the 
Hollands, Grahams, Gillows, Wrights, and other lead- 
ing English houses, are of an escellence scarcely 
equalled, certainly not snrjHisBed, by our neighhonrs 
over the ChanncL Nevertheless, taking the highest 
viesv of these productions as works of art of the most 
attractive kind, it must be allowed that in onr most 
Bnccessful efibrts we follow the lead of France. In the 
great Enropcou tournaments of artists and traders, 
French exhibitors have had the greatest success. Why 
is this ? I mil give the best answer that I con. 

In the first place, ever and always, race counts for 
Eomething. The Greeks first, then the Eonians, the 
Italians, and other races that have come nearest to 
theee originals, have hod certain gifts a» racet (as we 
also have our own gifts). The immemorial inheritance 
of the old Greek culture carried this gift of a sense of 
ulassio beauty to all the races that succeeded to the 
BouMa £mpizt> and to the Italians first. The French 
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re for many centuries a portion of the Empire, 

■ all of its trailitions and ideas. Excellent 

alptnre in bronze and marble has been found all over 

BTiI. And wbat was, as it wore, latent in the capacity 

jf tbe race, found espression when peace retnmed in 

e eleventh and subseqnent centuries to Enrope. The 

I revived. The remains of the architecture of 

diroval France show bow great that race was in that 

^Enamels, ivory carvings, &c., were carried to a 

[gh pitch of excellence in that country in the middle 

In the Benaissance period, it was Franco that 

t after Italy caught the prevailing spirit. Italian 

a became queens of France, and Fi'ancis the 

i a great patron of Italian learning, greater 

own Henry the Eighth, who was by no means 

indhand as a lover of art. N^ow it is qiiite true 

■Bit the architecture and wood carving of mcdimval 

fcSngland stood very high in comparison with the 

Pxeet of Enrope. It is also true that in the sixteenth 

Kfiflntiiry the Tudor jirinces were gannine patrons uf 

Dth art and literature, and collected libraries end 

■ galleHeB of pictures. But the French were in advance 

|tf us even then. 

This great innate love of the arts has always been 

efully fostered in France, and the rulers of France 

I precautions to promote the skill of artists 

Band workmen. Seeing the excellence of many classes 

t manafoeture in Italy in the seventoeutb century, a 

1 during which Europe was living on the tradi- 

■jIumB and glory of the past, Colbert, the poworfol 

ister of Louis XIV., took the moat energetic mBuift 
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to estftblisfa Bchonlfi (tnd factnnee in Fnuice in which 
good workmen Mid artists could be trained, and costly 
productions executed. This wise expenditure ensored 
France two oeuttmoa of sopremacy in the simiptiiuy 
arts. The Gobelin tnpestry works, the great lace 
eetMblisluucnts, Ihe mann&ctnre of plate loobing- 
^asBts, later that of the S^rres porcelain, all these 
wen set going hy the help of Italian workmen, or aitista 
mrafnll; trained in Kome were set over these eereisl 
ftMdorica. It was no easy matter to obtain lace or g]as»- 
makers &om Tenioe, bat tut tstftsooM were ejiarcd to 
efiect thi- object in view. ToMttoiMli^titDde tber«^f(H« 
was added the rtsty best and meat cu«^ trainii^ ; 
•nd we, who gmd^ tbe opeiui^ of U>e public parse 
for ancli olg«eta, eboald do well to stod j this wise 
pcditinJ ecoBonj. 2iot only bave the best workmen 
vbA artists beoi ongaged in th«ss faataries,bat thcj 
Wtb paGsnl lliKo*^ tlw and aSbided a sapfdj of 
good banda lur prinle tMBa&cfaDcs& Nerer was 
1 oat, tat it second the 
I of tt» IMltd IB mejtmti tm maA InxnriooB 
I ut, wldcih n«Ma (^ n0o^ It would 
Itintt iftoau-SMlliEnni4|l««kMits.«illiUifiir 
» wwl art »hwq» i<»iHin—cimeiy,wa could 
» tw«Ui«(iriUali«lHrlMl of iad^ml 
1 qaaathf of 
OoTSOMWWit ftamttnrc, <t r^tux be fill 111^,11 aad wodd 
taA 9kam Wttilw «iO^ for luttioaa oC the pahlie ettoei^ 

I skiiM a^ 
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I The firm of wiict I Lave given so many details of 

^ment, already bae had the wisdom to send 40 

» for deBigncra and draughtsmen, when they 

old not get the talent they required at home. Alfred 

oier, Eugene Frignot, and Thomas Jacob are at 

t head of these deeignera. In many instances the 

3 coBt of designs exceeds that of the production of 

I pieces themselyea. Seven hundred pounds per 

ot considered an excessive inconie for a 

cipal designer, for whom assistaata and dmaghts- 

. are provided in addition. To this should be 

1 the large smns paid to architects, such ae the 

( Mr. Owen Jones, for special designs over and 

e what is constantly in demand for the usual re- 

ments of the trade. From lOOOi. to 1500Z. per 

1 may be spent in this particular matter without 

B being looked on as an unusual outlay. 

' And yet we consider that English furniture makers 

1 disadvantage when compared with French. 

ft French firms embark such amounts of capital or 

pend such enormous sums yearly. They do not 

jideTtake such various branches of tbe furnishing 

I, curtains, carpeting, &c., at the same time and 

lame roof as their wood manufactures. 

Hence the higher professors of this branch of industry 

t bestow more personal thought and care on the 

cle of occupations which they propose to 

selves. 

\i third advantage that the French have is in the 
fflior intelligence of their patrons or buyers. 
) are enormous fortunes in England, and tba 
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owners and makers of them spend mcmey liberoll; in 
fnmifihing their houses and in filling galleries with 
puntings. On the whole. howeTer, they are more in 
the hands and under the direotlon of dealers and 
makers than the French. Onr great capitalists hare, 
as a body, utit a very enlightened jndgment on qnes- 
tions of art. Leaving ont of view the highlT-edncated 
gentleman and practical connoisseor of either nation, 
I thinh that the Continental tradesouua and artisan will 
haTe his house or his rooms more gailv and agreeahly 
fnmifilted than the persm of correspmding class in 
tiiis oonntry. With our solid — *~™-' virtnea and 
good qualities, we latfaei how to oar nei^boHrs as our 
anporion in mattas of taste. Hcnoe Ae amaaaaBt- 
knows batter mhaX ho wants, has a better (tkM^ ^7 
ao neana alwujs a t^t) jaiffmatk as to wluAer &b 
goods he imjK swlr ^>** want. A^ubt, iKs fcodnom, 
if ba makm gaod O^ wd doas kk ba6t,iiinttr 
I will k» ^yeaiatcd. It u 



^yeh tnfr««lft dao^ aad wwfc mmj he seen, and to 



tectioMk UmkA ^•mnM«r&k.w«an bdd 
ahnt,T« that a knga «Ihb «f ta^ws ^nl be s^vlied 



!twK. tf w» w»lk Amk ttes 



aari khM>kiMk» «w aW M» AiriM : hrt ■ 

«ig« •as*-, . ■ 
*m4 th»»^ 



FUBlflTUSE ASD WOODWORK. 



163 



do not think tbie mach can be said of certain indiie- 
trial products in England, whether of the kind seen in 
the Palais Royal, or of the woodwork and furniture 
that I am discusBing. A measure of meuta! culture in 
regard to all matters that please the imagination is 
more evenly diattibuted in France than in our own 
country. Drawing schools are more common, and the 
knowledge of figure di'awing and figure sculpture is 
more widely spread. In the comparison of the finest 
productions of English furniture and cabinet making 
with the finest of the French, nothing strikes ua more 

. than, the superiority of the French in drawing, paint- 
{, and sculpturing the figure, whether on fane, 

iPiporcelain, or the incomparable cabinet work of Honri 

VTonrdinois, already noticed. 



Th£ Past and the Futobe. 

A few words mnst bo giTon to a retrospect of the 

tate of this branch of the national industry, and to its 

If we look back twenty years to the for- 

liniture exhibited ia London in 1851, the improvement 

[•■of the present time seems incredible. 

1 will take that Eshihition, the first of these modern 
displays of all sorts of products of labour, as a point 
t^of departure for my review. 

In 1851 the commissioners directed that a complete 

■^Mport should bo drawn up on the subject of the deoo- 

ptiTe treatment of manufactures of all kinds, inclndiug 

B pMticular class Of objects under discussion. The 

f this report calls attention to what should be 
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the first consideration in the constrnctiim of objects 
for doily and personal use. From the continual pre- 
sence of these tilings, " defects ovorlooked at first oi 
disregarded for some showy excellence, grow into 
great grievBoices when, having become an offence, the 
annoyioice daily increases. Here at least ntili^ 
should be the first object, and as simplicity »rel; 
oSends, that omameni vhich is Ike mogl simple in tlyle 
wiU be Ihe mogl llkelg lo give lasting galix/aelioit." The 
italics are my own.' Yet on examining the fomitare 
on the English side, the reporter corild bnt notice how 
rarely this very obvious consideration had been at- 
tended to, " The ornament of such works on the 
English side consists largely of imilafive carving," 
Ornaments c<)nsisting of flowers, garlands of massive 
size and absolate relief, were applied indiscriminately 
to bedsteads, sideboards, bookcases, pier-glasaea, &c^ 
without any principle of selection or accomoiodation. 
" The laws of ornament were as completely set aside 
as ihoae td use and convenience. Many of these works, 
instead of hrang nsefol. would require a rail to heep off 
He ibotiMAoU." £veii the admirable carving of Kogeis 
wemed soaroely in its place. Animals were carved as 
ohur le^ sivans to sapport tables, and nets, admirably 
cot and pierced, ornamented the 6»ues of lookiog- 
glasses. 

Now it is certain that for many, if not for moet 
glaring ineousisteucies of this kind, sutue sort of pre- 
oede&t may bw f>uud, sm-h as the natoralistic carvings 
f Giinling Uibbttus. whoeo floviers and tendrils stood 



FURSITURE AXD WOODWOSK. 



165 



out with the grace of nature, and eJiDok with the wind 
or the rumbling of the coaches that paescd hy the 
rickety lodgings in which the artist worked. So also 
WO' might find, amongst the designs of Eaphaol in the 
Loggie of the Vatican, bold departures from good tra- 
dition. But bold men and great artists are justified by 
the power and extraordinary beauty of what thoy do — 
&nd what they know they can make effectiva^and no 
one should imitate these exceptiona to well-digested 
rule till they are artists as great as their models, and 
"by that time they will not be imitators of eccentricitiea. 
Peable departures from rule are always failures. 
I' These strictures were not applicable to the entire 
British side of this class of work, but far from it. 
3 or two notable exceptions may he quoted, such 
A bookcase carved in oak, exhibited by Mr. Grace, 
ingfat by the coinmiasi oners and added to the Kensing- 
n collections. This and a few other works " are par- 
nlarly to be commended for their sound conBtructive 
aatment, and for the very jndicions manner in which 
cnament is made subservient to it. The metal work 
I sIbo excellent, and the brass fittings of the panels 
I x£ the bookcase deserve to bo studied, both for the 
I -iiuainer in which they have been put together and for 
Uieir grac^iful lines." 

Speaking generally, the best woodwork exliibited 

raa that of the French makers. It is noticeable that 

!ie French taste was then, bs it has certainly con- 

■■^ned to be, a phase of Kenaissance art, more showy 

luious than the art of the best period in that 

latiy, whether under Jean GoMJoa, "BliiiiWV im 
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I'Ornin, or llio Oluivulitir I^ubrtiti, vho wss mi 
irigiidr bi tlio noTumtaout foctorios in Paris in the 
•ovpiib Mill til mnitnry. 

Fiinr yiinrm liitiir, in 18&S, in tlio Paris Exhibition, 
our funiitnrti ainl wtioilwork liod mailo a etrido forward 
whio)i w(i« titill more raarkod in the London Exhibition 
of IflOii. By that time our loikdiiig bouses had ap- 
prooiftti^l tlio nocoHsity of nbtaining talented designers 
ftod furomon, and in many inHtancos they hod employed 
tho flrst nrcliiteeto of tlio day to give them dmw- 
InttN. Tho roHult was e. groat progress. While the 
Froiioh, indood, continued to produce very fine pieces, 
iumu ou tho bont models, or rather after the prineiples 
of thu boRt periods of the Itenaissanoe, our own cabinet- 
mftkera bad run far on in the same direction and in 
mniiy (itbom, for tho inediteval fc«ling had still a 
Nlnmii hohl on tlio tnsto of Knglish architects and 
lltoir ]mln>tiii. 

Tho (jrintoct fbangc, boworor, that has been brought 
to notice by A \-iu>t medium of ndvcrtiseiuont, such as 
a ^iinral (>xbibittiiu of ni«]iuf«ctnrcs, was that which 
Iho IVriH Kxhibiti.m of 1867 bronght to light. Fifteen 
INiU yoAT* had ]itUE<>^ since public ftttcntton liad beea 
Mllixt to ally «arof<il n)mpariRon between the state 
\\i out fnmilttKi and the decorations of the interiors 
rtf mir h»n»t« wth those of other mmntrica, and 
the a>lv«n(« «-ae inoalcnkbly grMiter on the part ftf 
lhi« <Hmntry than on that i^f the tether ocoapetiDg 
nation a, 

It i» worth rcmarting, that in three prnU caii»- 
p»mti\9 ICthibtti>»iB, ani. :g«t»«ite\^ in that of 1S67. 
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HimiA tastes and peculiaritioe Boem to hnvo bocQ so 
mpletelf pnrod away that it becumcB difficult tu 
Kp the productions of the North nud West of Europe 
hose of the South or the East, diatinot in one's 
Bach nation followed the {asbion of the works 
^t had obtained the beet prizes at fuimer exhi- 
itioiis. 

80 much, then, for the post. Now comes the question 

' the future. Europe and its various oompoQOUt 

lem ODCo mure to bo teudiiig toivards a com- 

mity of idons on the subject of which tbia paper 

It lias been ao more than ouoe already during 

l&g periods, snch as the thirteenth, fourteenth, and 

eenth oanturies, and again during the siKteeuth and 

mteenth. Tbo excellence that was shown in wood- 

ork, furniture, carving, Ac., during those distinct 

as, no doubt, greater in such a country as 

sly, where certain iuhorcut natural adTantagos pre- 

liled. Italions wore, and in a mcaHUre still ore, bom 

, Their drees, architecture, painting, sculptuio, 

f a more beautiful kind than those of Northern 

I need not enter on metapliyeical discussions 

i prove this. Bui this vjas not all. In tbe period of 

nrliioh I am treating, tho arts were matters of seriooB 

mcem. During certain agos they were tbe Bervonts 

|f religion. They not only helped out the ropresenta- 

1 of sacred things and invited tbe devotion of the 

piorant by setting forth some ebadow of the beaulr^ 

if tha other world and its inbubitants, as they under- 

d them, but tLoy civilized. By imparting a love of 

Bftutifnl objects, they humanized men whose ordinary 
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IJTM wnro cither rongh and Tiolent, or were n 
b; richer cIbwm imd very miecrsble. Great psina 
were thorofure tnkon to foeter the arts. Keligious 
bodiM took nji, protected, and patronized artiste anci 
the aria which they profca§ed. The vast oloistera had 
fbudiil power and independence, and their peacefiil 
retiroiuent wm u place of refuge during the wars that 
Htn to genoraL BoHides thi§, guilds or brotherhoods 
of anflamaa wore oaoonraged and protected in the 
citi« by their own Hpecial cedes of laws. E^h oon- 
frfttontity took in tiixA taught its own apprentices. In 
tituo they boCEUua froo of their guilds and practised for 
theniBolvos. 

At a later period, kings, princes, and noblemen took 
utists into tlicir owti houses and gave them every 
opportimity of solf-improvement. Thua with all the 
natiiDil aptitude of tfao ItuIiaiiB, careful leamiog, 
traiiiiiig mid apprculicuxhip under the eye and in the 
ootiMtuut pruMouce of a inastcr were considered indis- 
ponwtble. The natural talents of Italians enabled them 
to awimilnto a grtMtcr amntint of training and instrno- 
tiim, and U\ anpiire a greater amount of accompliah- 
incntA than other races. What these enlightened 
loadprn of opinion did in Italy, CVilbert, a powerfnl 
mitiiater. under the steady approval and support of am 
«oooiupli«hod king, did ftv the French nation. 

Finding that the best glass makers, laee makers, 
painters, and seulpUvs <were Italians, bo obtained their 
•erviees, bribeil Utom, smnggloil them into the country, 
in abort, woaM »ot bo bafB«d in his ohjert. 

Wk MUH1||k HuBTtffr BOC EraM^iuaa, «&d indeed, 
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spcakiDg generally, we baTO not tbe sense of beauty 
and propriety in art that those races have. 

It is enough to look at modern London, to listen to 
the disputes of committees of management or selcetion, 
when a new public building, a new street, or a gnllerjr 
is to bo erected, and to take a glance at tboir choice 
when mude, to see what we are in this respect. But we 
do produce men of genius, not only statcsnion, sailors, 
SitxA soldiers, but aliw poets, painters, and carvers, and 
we haye not been without sculptors. We require men 
with genuine knowledge and general love of art in the 
Tan, and giiod schools of drawing from ono end of the 
three kingdoms to tho other. The latter want has been 
met, we are glad to be able to say, and we must hope 
that the trainiog in our art schools will be far more 
efEective and real, than it has been hitherto. It is every- 
« to have set them going, and those ministers and 
fficials who have helped un such a movement deserve 
e gratitude of all Englishmen. 

The Kensington Museum and the exhibition by Sir 
shard Wallace of liis beautiful furniture, ore in 
i powerful helps to improvement. It must 
a rmnembered, however, that guns and ships do not of 
liemselves make armies and navies, neither will schools 
iritit formidable tables of expected accomplishments 
J scholars and artists, Colbert, who took such 
Mjtieal, and, as they have proved, such effectual stops 
h his countrymen, set his scholars not only to pass 
oinatiens but to work and produce. In other words, 
I Michael Angelo, Leonardo da Vinci, llaphael, and 
men had pupils and made them work with 
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themselves in Uio prodnction of their greatest wor^H 
Oolbert tuocle Lo Brun and otherB the headB of actual 
foctorios. 

I &m not now treating of painteTB and sculptors, but 
of wood carvers and cabinet-makers. Nevertheless in 
these schools scholars were actually trained to be 
sculptors and painters, and incidentally they worked 
more or less at these arts, while they were in the royal 
factories. Andr6 Boulc, the great cabinet-maker, was 
established in the garret floor of the Louvre, a vast 
place ; and made his cabinets, tanght his pupils, and got 
together a great number of works of art, of which he 
was on amateur and collector. The man was there 
himself, inspiring his pupils, helping them on, as- 
similating them to himself. Private firms, however 
generously they deal with their head designers, cannot 
ensure such a position as this, and corresponding 
results in the way of artistic production cannot be 
looked for. 

On the other hand, cannot something be done with 
the national teaching establishments, at South Ken- 
sington, in the potteries, in the weaving districts in 
Manchester ? Wo have no want whatever of wealthy 
buyers. The great modern fortune holders are fore- 
most in expenditure on sumptuous furniture and bonse 
decoration. Would not the trade, and would not the 
public benefit by a scliool of actual workmen and 
artists, not only competent to produce chalk drawings 
of the Apollo Belvudore and other stock thomes, but to _ 
enter into the botiutr """ tic productions 

day delight aii<J 
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t I may point to the immense effect produced by 

hmgle artista who have embarked on tliia quest with 

B confidence aud zeal. Wyntt in hia day ; Nash 

I Mb; still more Pugin in Lis^ — what a number of 

^separate branches of decorativB trade production they 

Motria and Co., a company of artists, are 

B^jsflnential out of all proportion to the mere extent of 

■ Hheir operations, which, unfortunately, is but limited. 

That English sumptuary art has made enormous 

xides, I hare fully admitted. But we might do, and 

hight to do, much more. The tyranny of the modem 

mdon housebuilder, aud the poor and vulgar houses 

[t which rich Londoners are content to live, are not 

^t touched. New streets riso up, containing one or 

(two hundred heueea each the counterpart of its neigh- 

|,l)our, with every staircase, door, window, &c., precisely 

I in the some place. This is for the greater money gain 

r of the braider alono. Are Londoners never to inhabit 

If louses built to suit their own tastes and waata? — (and 

> two hundred families will or can all have the 
me.) Are the same plaster ceiling patterns, the 
me stucco window-frames, and vulgar fireplace omn- 

B'tnenis of the modern builder to be forced on us all 
J.jWithout choice or variety ? 

We hope for somctliing better. But we have done 

> more hitherto than make a beginning. If we 
, it must ho under the direction of men, not 
;he wrangling of committeea, however accom- 

Bome of their members may ho. And as 

I furniture aud interior art, we want not only 

t costly, but that ineipenaiye furniture should be 
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good of its kind. To be this, inexpensive woodwork 
must he simple ; deal must not profess to be oak, maple, 
or walnnt-wood ; marqnetry mnst not be replaced by 
coloured shams, nor stamped brass and cast iron be 
palmed off as elaborately-wrought metal work. Cheap- 
ness results from the restriction of labour on the 
object to the bare necessities of decent construction 
and neatness. Appropriateness, couTenience, and 
simplicity must replace in cheap furniture and wood- 
work the beauty which is produced by good artists on 
the best materials, and on which they can be allowed 
the time necessary to accomplish their labours. 
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Lrkcu. With CuIoun>d Plates and a Map. CYown 8vo, cloth, 6<. 

LEWIS. -The l-IKtiLISH I^NGUAGE: Its GRAMMAR and HISTORY; 
toRethor with a TRKATiSK on ENGLISH COMPOSITION, &c. By the Rev. 
Hkniit liRwi9, R.A., IMncipal of Culham Training College. Sixth Edition. 
Fcap. Hw, cloth, 3». 

ENGLISH GRAMMAR for BTOINNERS, in a SERIES of EASY 

LK.SSONS. By the Rev. Hkkrt Lewis, B.A., Principal of Culham Training 
C\>ll('Ke. InttMultHl for the uae of Junior Classes, and a« an Introduction to the 
Authors largt>r Englittb Grammar. Second Edition. Fcap. 8vo, 2d. 

LEWIS.— niGF>rr OF THE ENGLISH CENSUS OP 1871, compiled from the 
Official Returns and Edited by James Lewis (of the Registrar-General's 
iVi^artnu^nt, Somerset Houw). Sanctioned by the Kegistnr-General, and 
dtMlicntetl bv }^nuis«ion to the Prestident, VlceoPresidenta, and Cowxril of the 
SutlsticAl i^Kioty itf liondvm. Royal 8vo, doth, U, 

LONDON aXJIDE AND KAP. How to get ttom or to any part of 
l^^mion, or it* Suburba. I\iblic Building, Place of Wor^^hip. Exhibition, In- 
stitution, liaceof Amustemcnt, &c. ; with Times, Fare^. Prices of AdmissioD, 
8|>ecialty, Ac. IMnted in coloura. Oruwn 8vo, doth. 2s. 61I. 

LT7CAS. — HORIZONTAL WKI.L^ A New Application of Geolofdcal 
IViihriple^ to clfcci \h^ S<<\\\t\H\ of the l>r»Mem of Sopplyin^ London with 
j Water. I^r J. Licas, F G;^ 1^ the Geologkal Surrey «f l^i^laud. ^Vith Maps. 

i>\>wn 4iiv ck'th IttdL ItdUi. W« 

, JEANLY,— PRINOIPLKS .>f IVOK-KEKPING by POUBLE ENTRY, in a 

, Scnw ^^f tii*v and l^^>Jaw«^re Kj><?vi»5S^ By the late Hcx«t Manlt. lor more 

tlwn iMrty-t^jve yv*r* IVirciual AVrisin* M*»«<r and IVaviier <^: Bix k-ke^ping 

in tlH" i>:y of Iji^ikSmi ^ihv*. F^sirth Kk! tkv. Ritt-jiM and enlargMi bj 

Hr.MKT Wtu:iAM Maxlt, K.IJL. IVo^ :^vx\ dkHh. 4^ «i. 

HARTIN.— riU\>RU:S v^f m^RltONTAL iTRRENT? a Hie «TAN and 

; ArMt^SI^HKKK. aj>i .MT r^«^UlK<<l of naM^arr »r>S ce>er CVl<*Uii IV>di<«. 

Iviriji wxfc IVsHTw^ v^" NAl«nU F«\x* ifc.« K vw Jtsswxvey^i. *»i *ccK-cr.taz^ for 

' WMny Nanvr«l )'V«k<«m«)a. liub<*tio> imimkw^I fcvKycM.. Py Jtoax ILajurrx, 

' MnXl?TTs--X* K\^r>5 Xl Jl \N rA5feiViNAt>y5 «u :cl»f <rmJFii: A3»£ TSrt' 

|i>>a ^«^ X.^^*w. :?»<\v«»£ )P'4i*Jrtr. i*:3pr sr*''* >^*'»> <^»'**»- -^ 

Rr«f«r.b:i>.>. « V'nC***^ »•<»*; ^v^K***!^ >$* It «^ 4ini 5-. I-. 3i.\: ^3u.^i^ l^w*- 
v*i'il'<'^> */v. >-VJ?fArv m *hf ^Tt*iv«^ .]^J^?s* ^^^MtutK^ ^ let )biQ^- «ai£ Tvt' 



JD^m^ SimIML «k Ctet^ 



IfOBLE.- 



PAJ.MBE.— Thi. OKIiNA'JrK snitVET of Uii 

MudruF l^iCCUlii>iL, Hifiti.ry.nnil E'reBent Condiligp. ByCapWnH. 
ItE. Five Oiluurwl iDdiai Jlipa. Demr avo, cluth, 2r. M. 

PHILPOT.— OUIBE BOOK to Ihc CANADIAN DOMINION: 



BRITAIN. 
GculoElml 

DttiBLAT 



(j«BU]ns and ropLiiqg \ ootDiiar L becnlary <r 

TJtilFenltjr College lA/Tidoii' Eu ^ 

FIKSr GW£K BOOK, t n i^BSona na thp 

Joan BoBSoH B \ r nod. 1 LI 1 1 .i. _ J 

BUSSBLI. — BIAKRITZ and Uis I! l^yUi. tJUNIlllA ByConM Hkebi 
KussELi, Member<((bi;Ueognipbli»li>iidL«il«»lSac1eUmofFiiiu« oftha 
Alpine Club and Socleie Ramood. Author uf Pan and Uie Pjreneos tc. 
Crown sio wItbaMap s> 

SCHOOL BO'SrS I.BTTEBa toi OOPYINC) and DICTA- 
TION bri g a S rl r> f LltL >.nin)]od Lelton DO MbjKIH LntetEBtUiR Co 
Scbool Bo ^ < tl 1 I a l» III Ibu hKcntlilB o[ Quod Wrilisg, Ac lldrd 
Ekllllua Ijirt |H.~i I J tiL 

BBTD THE PA\hS f 1-.SLH qUESTIOV Mfmorlil tddresBed (o tho 
G V rn"t I J r I r rs if the Bank Dt EiBland. By t BHIBT StlD 

PSS 1 ihj t L 1 11 rtlgn tjicliangts The London Banliing imd 

BHAEP— It ICilIN ■■ ! lOlOtjY B? SiHUBL Sh.bj. F.SA, FGS 
loLicducbr i > u^ 1 L PiUaxmtoloBlcal. Cr&na 8to cloLh 3t Qd 



SULLIVAN -■ 



^ to HECASTElt. A Boot about Bbenj 



Edvard Stanford, 55, Ctaariiig Crou, London. 



BBLBOTED LIfir. 



I 



f ikarj or Mill Saps. 



BNO'I.AirD and WAIiSS.— Sialf. C aiU« u 



LONDON and its SUBUKBS.-On tbp icolo of Hi ia^iei 
coiHtmcted on ihe banis t/t liiu Ortliuius block plan. PrCoe, in nl 
Hlji.; ci/Ei>ur?it, In imtttotio.^ls. 6fJ. ; iii4»uiit«d tm liumfEu murDcca 

culuural, IJ. Bd. A liny Mup may be bail gg aprllcaUuu. DT per f 



SOOTLAND.-S™le.fivE raLki to an inrh; 
utiriig roller, 61. «. 


», M tncliw b.r 16. Coloured. 


IKEIJUro.-»3le, 1 miles to .n ioch; .U 
IL HI. M.i inonntBj on linen, In morocco 
Tunldied, 31. 31. ) qtring ro\W. EI. M. 


w, K Indies by BI. Ooloimfl, 
ea«, a laj. ei.; or. on roller; 


ABIA.-Scalr, 110 mil€a to >n Inch; sIh, 6 
mn^nWI on linn. In moro™ cue, 31. 13i- id. 


lncliB br Sfl. Colonrea lad 
on roller, va™i.bBd.lLi.priog 


Af BICA.— Stfile. Bl mllM to an inrb; ilic. 


'on'"r'^,^ar?S;b^''3Tr^^B 


NORTH AB!ra!RICA.-S™le, 83 allee to 


an bicli; bIk. 6S IndieB by BB. 
aae, 31. 13t. td.; uo loOa, 


CANADA,— LAROE MAI' or CAIJADA, Inclndi™ New BranBwtcfc, Nova 
ScoUa, Nfwfuunrtliind. ar.d ■ large portion ol lie Unlled Slal«. By JoHW 

ColoDred SheetB. [ ffearf j nady. 


TTinTBD STATES and CHWTBAL 




BOITTH ADirEBIOA.-SaO-, 83 miles to 


ninch; atn. -^a ind.ee by SB. 



AUBTBAJLAaiA.-Si:ale. 



Incb I Biia, a incbea by st^ 



Edw^d Stanford, 56, Charing Cross, London. 



GENKKAL HAFS. 



<Btncral ^Uj^s. 



CESNTBAL ETJHOPE.— DAVIES'S MAP of CENTRAL EOEOPEi 
cunuLnlng atl th» Rsllwajs, wiUi Ibcir Stadcma. Tlic princlniil rmdB. Itie 
rivers, aa'l chlel' msLmLaln ranges nre ulearly dtUneaTed. Sale, 24 mil» 10 
uilndi; size, a? luchsbj^, ^i»t»,p]tUn. lOf.i coLfmrcd, laj. ; mooDlvdon 
Uoiii, in eaee, ISi, 

BFAIH and POMTTOAL. Bj J. ARROwsurTH. Scale, 30 milM to in 

TDBKBnr in ETJBOPE, Iticluding Ihp AKhifwlago, Greece, the lonliio 



BAIXiWAT AICAI.aA11ATI0N.— A RAILWAY MAP of ENGLAND 
and WALKS, prepared by R. PaicE WiLKiiia, SUq, M. Insl. C.E., diowlng 
tbe DirvLiicta served by, each Hjllwuy Sfftem, And all lAe BailwHys openal and 



JgNQUJUJ} and WALES.— STANFORD'S PORTABLE M 




SOOTLAITD, In OOTJNTIES. Wild the Roads, Eiwra. 4c. By J. 
T B.'WT.ATJ Tl, la OOTJITTIES and BARONIES, on the bula of the 



3 ioebei bj It. e[i« 



Edward Stanford, 55, Cbaring Cron, LondoiL 



BELEOTBD I.I8T. 



XjOX4'I30XT. 

STANTORITB UODEBN MAP of LONDON and its 

cK'nrrTiDCj "-■-■ndlnff frmn Uunpalead w theCrriUJ Palflo*. and from Hua- 
;? Id lirwiiwicb; showlitg alt the KallHafA and Stations. Ihc 



COLLINS' STANDARD UAF of LONDON K i^niln 
for Tliltan 10 the CIljA Scale. ) incbee to a mDe*, tin; 3lj^ li 
Prl». pljiln.lnciw,lf.; colcgred, 1(. id.; mouoU^d en linen, di 



BBinSH UBTBOPOLI8 B 



BRiriSH HSTBOPOL3.- 

Min'llOFOLIH, Scale, 3 Inrbn tu i mux ; tiie. JO iu<MiK> oy tat. rnn, 
plain sl»et. U. Bd.; oloand. m. : mannted on llMn. In sue, )z. Bd. ; on nller. 
vunlshed, l(u. «d. With cnnUanstloa sgclliwuil Wrnd tbe U-yiul Fiiia. 
pUln abHt, III. ) eoloured, tt. lid. ; mouoted oa linen, in cue, lli. ; on lollcr, 
iMoiBhed, lU. 
FB0F08SD LONDON RAILWAYS.^SrASFOlure NEW HAP 
of LONDON, with Pnipng^d MciTupolluin RtllwifH. Tmowiys. and Miacel- 



Bay BllU be oMalned, 
BAILWA-r SAP of LONDON and ENVTBONS.-STANFORD'S 
SPKCIAL MAP of Uie RAILWAYS, RAILWAY STATIOKS, TRAM- 
WATS. WWfAL DlSlltlurS, and SDfl-DlHTKICTS. lu LONDON an) its 



LONDON BBd ita BNVIBONS.-STANFOIUys M 



™,— ..- — - STASFORrra NEW map of tha 

COttNTRY TWELVK NIHS RODSO LOMWN. Sale. 1 inch toimlle- 
■iH. as Inchw by is. Ptlrr, pluin. UMed in cue, ii. ad. ; colnanrf, (Btto, 



Sdmrd Stanfbrd, 55, Chuing Croaa, Lond<nL 



KTH£BN ASIA, Inclodba Siberia, Kamlsohalfca. J^md. StmWioiir 
. a„i, ■'•^ -."-.-—'■—>,; ^B,^aaliicbe3 by SB. Sheet, cololmd. 1 

CENTBAIi ASIA.— STAffFORD-B S 

to fin Inch^ Bize, 23inc^Aby IT. Cutaai^ sheet, 2i. fie 
ASIA BIINOa, Ao. (TURKEY In ASIA). Wilh porUons of Persia, lbs 

F PORTABLE MAP of INDIA. EthlbiUng the 



OETLOW.— MAP of CEYLON. CooMmc 
correftptuidiD^ AstTDDDtukaL ObAETvatii>iii 
Ul" Deputy-Quirienoaater-OcDeml. R*o 



d from fi B(ue orTrlangnlntlotts nnd 
Bj MnJor-Uem-nl Jiihn FmesB, 



OBYLOH.-COl 

la^nchea by 30, Steet,. 

-BUBlfAH, Ac- 



estates of CEYLON. M&p ibowjng the pMlt 

(l.ntral Province ot Ceylon. P- ' ' 






Iff tJie TorfouB RfiDtet propoied foi 
lina. Prepared under Ibe direct! 
Ccloured. 'di.i mDunted, Ic case, bi. 
SURSIAH and ADJACENT COTTXTFRIEB. - Can 



CHINA.— MAPotOHlNA. By J. Aruowbhith. Scale, 80 miles to 

OHUTA and JAPAN.— STANFORD'S MAP of the EMPIRES ot 
find'JAPAN. »itb Ibe Ait]K«Dt Psrtii of Brltdsii India, Asiulc HnAla, 
&o. Scale.nomliealoaiiiEchi Biie,3aiiicbesby H. Ooojheet,fuU 



EdvEird Stanford, 66, Chaiing Croas, Londoo. 




SXI.SCrBD LIST. 



QBNEBAI, MAP of AP&ICA.-Bf J. Aii«owh 



.-MAP of EGYPT 

LLD., F.RS. So^ 
•»liHind,)ii.:mMi 


QiaipllM from 
oaiu) ObKrv 
10 DllHi U mn 
led, Id UK, au 




i' 


E' 




1. T 


.-MAP of EGYPT 


LKlDdlng th. 






M 


>t.l.C gl 


»I. 



AFBIOA CNOBTH-'WHST).— MAP of NORTH-WEST AFRICA, In- 
BludJdg the OoMt of Guiti'>i, odiI Uie Itli! oT FEmuda Po, ™ the Sum h, and [ha 
Wulfm puu of t:^fpi anil rjufiir. mi lbs ICuT. Ut J- AniKiwsuiTn. Gale, 



- MAP of sonm-EAffrEBN 



OAPEOOI.OWY(EASTERNFBONnEE).-MAPoflbe EASTERN 

FRItNTlEU ol (be CAFE: COIJI.VV. Complied bj Hekbi Haix. Snla, 
° ~"- - •—'■• '-- •'■ '- '■— lij 38. SbeeU, 181. fld.; mounted on UDes, 



NATAI..— A MAP of Ihe CO!,OST of NATAL. I 



Cohiar«l,Fc 



'or-Genenl. Scal^ 1 1 



WATAi.— MAP ot l^e C01X)NY ot NATAL. ■ 
HDBIA and AB-yaSrNTA, Indoding Itarfor. 1 



.i^iPBJd Stanibrd, 56, Chaxing Ciobs, London. 



BBinSH OOLTrBIBIA--NEW MAP ot BRITISH COLUMBIA. U tba 

Iho Inlrr-OcHinic Railway. Salt, 2S milM lo an !i«i ; size, » Uichsa ^ SI. 
Fdce, id Aeel. culouied. U. ^. ; or moTmUd on linen, In cue. lot. ud. 
CANADA-— MAP of UPPKR upd LOWER CAN ADA. New Bmnswfck, Noys 
.,__.,.L_.f_ _j o gjj ABUOBSBia S.ae, 3S mlleB 10 im incEi 



16 Two BbDBlB, cukrured. ^ 

UNITED STATES and CANADA — ST ANTORM NEW RAILWAY 
*nillaildwxlqcnisiie.i 

I7HTTED STATES '^ \F TT S HlSD'i MAP of the UNITED 

UNITED STATES \ III PAILWAT MAP of [he 

OBNTBAI. ABIBBIOA.— BAILEE'S MAP of CtNTRAL AMERICA, 

Incndng hp Su ca ot liuiIrnmLi SaWado Ho-' — "- ..„ . 

Ein Scuk am ea Doninoh bIm 4u Inchea bj 

WBXICO — A GLN^RAL MAP of the REPUBLIC of MESICO. By the 
BrigBdler-Qeneral Pedbo Garcia Cosbk. Engrayed Itum tie Onglnil Burvcj' 
aiulB bj order of the Mcsloun Guveriimenl. Stie, 60 inctaa by ST. StaeetB, 



WEST INDIA ISI.ANDS and QUATE:UALA.-SIio«ing ii 
ColonieB In pO:gosfilon of Lho various European ■'□vers. By J. Aulowahlti 
UcjiEc. 90nill«d to au Lqch{ size, 2ti indwa by n. 8h«t, oolouicd, 3i. ; moimtei 

ti* ISLAND OF JAi.. 
Surteyor, Kingal0H.Jiini 
,i;.K.,MT«iorotRoa 
Scale.aj mil,9loauIncli; il!le,e4liichesby al. Moul 

BABBADOBS.— Topographimt Mnp, based upon Mi 



Edward Stanford, S5, Charing Croas, londoo. 



SKLBOTSD Liar. 



AVSTBAXIA.-FroT 



ffldiEi^ 



SASTSBN ATTSTBALIA,- 

I>icDnienli. u^ljiuU'd to ibe MuHtdin Eurtei "r Fllndeti, King. 
Slokw, Blactwni-l Sl«nlT.*t ■•- ' ' "-'- "■ - 

ATTSTKAIjIA.— Wltli Plani at Perth, FnmintI?. and Gnlld- 
.htSurtpjsQf JdmSEptlnmsRoe, Km.. Siir»jra--«eMr«l, undftom 
L llooDinenuIn ttaeColaulil Office ond Admlnlty. Bf J. Abboit- 
e. in milca loiainclij slie, 40UiclKabf 31. Two aheeU, colDOrEd. 



B uf Cupt. rrome, R.E., Si 



a iDDhee by (M. Sheel^ 



QTTBBNSliAJnJ.— STANTORD'a NEW MAP of the PROTISCE at 
UDKKNai-ANIl (Niirlh-Kutfra AnstraHa) : ComplLtd from Uia meat rell- 
AUd AntliiirlllPB. Sculp. 04 mlW to iu-loch ; iixe, Itt incliea by 23. la Abeeta^ 
ruloured, 2i. Ad. j muunted on Uheu, Ui cbh, 4Jr. Gil 



mSXiBON and UABLBOEOnGE.— A HEW UAP of tbp PRO- 
VINCES Df NEI,aON iu!d MARLBOROUGH, In New Zealand, wllh Cook's 

solDcb. Size, ta Indxs by 37. Is eheel, coloiiRil. 1i. ed.i moozilcd on linen, 
TA8MAMTA (Van Dloman'B I.and).-FroiB MS. Sur"ya in the 



i 



EdwBid Stanford, 66, C]iarii^ Cross, Loadoa, 



BCHOOL UAPB. 1- 

ScIjodI Ititps. 
STAinoss's Hnr sebus 07 scbool ka; s. 

Prepirwl nnder Ibe direcHon of tb" Sooreri pok PnoiioitKa Cnaiirtus Knowlrdo 



im, OliUuiu. Pertb. ScirborauEb. Smcfelon. Sqnlvrlanil. West B 

Eastern Hemispliere. I England. j Africa. 

Wastem Hemisphere. Asia. North £ 

Europe. Holy Land. South America. 

BritiBli iHlea. | India. I Aiisbralaai&. 

Scotland, i Ireland. | AuBtralla. | New Zealand. 
Old Testament. I New Testament. | Acts and Spistlea. 
The British lalea. Stio 15 \mbtH by 80. price 42s, 
The World in HemiaphereH. Sst 1U2 innhea by »0, pride ilt. 



LB Bziil leUttliig rcqultiifl IM 



STAKFOBD'S SKALLEIL SEBIES OF SCHOOL HAFS. 

Pnhlish1.1i und?r lbs dirrMimof the Societt fob Pnoiiornio CauisTrAB Ksow- 

Eastern Eemispliere. I Asia. 1 North Aderlaa. 

'Western Hemisphere. I Holy LSind. ■ 



AlfiD. oklDUTed* and momjlal on roUcra, vuniabcd^ 4<, ^ or la colonrwl nbtfil, 
itr sd.i biz«. IT fochfti byja. 
Old Teatam.ent. I Ifew Teatament. I Aota and Epistles. 



.mtrallti. sod Nen Z«buid ub prepulng. 



Edward Stanford, 55, Charing Crou, LondtKL 



SBLKTFID LIST. 



Bnffland atul Wales. ! 



i; alH^ 60 Indies by M. 
I't Bi», BO Incbofl bj ESj 



Sootlsnd. Soile,8mll™iouilnchiilw,34 1nch«b74a. ^^H 

AmerioB, Hortlk. 3aile.>1 inilee toia1n>b; riu.iDliicb»lirHL.^^^H 
Ameiioa, Bouth. Sciilc,47mUca loin Indij dn, MiDcbn byss. ^^^H 

VABryS ESUOATIONAL SSSIES of CHZiP WAI.I. 

■ml cevlsRl .iliciona, cuUinred. niumneil, 4Uid varniifard. 
The World In HemispIiHrOB. Bite. El Inch™ by 36. IWee lai. 
The World CMPTcalot). Stw.6(i inih« liyja. Iticp :in. 
The Briliflh Islea, Slic. fii InchM by *i. PrKo lOi. 



Snrope. AnHtralia.. 
Asia. Sng-land. 
Africa. 1 Sootland. 
America. 1 Ireland. 
New Zealand. Roman Empire. 


Jonmeyin^i of 
the Ghildren of 
Israel. 

8. Paul's Voyatea 
and Travels. 


VABTT'S LAKOB OUTLINE MAPS. 

5h«l. Ij.i coloured. 1). Bd. 
The World (ilerclor), ai bicbes bjr ib in. 
And Ihe fcllnwinit. pUIn slieel. li. 3-1. ; coloursii, ]i. 

■die, a fMi 10 incliei by a f«i a incliis. 


rrlce, in plain ib^l. 2,.; 
3 iD0hi-«. filer, in plain 


Europe. 1 America. 1 
Asia. Eoirland. 
Africa. 1 ScoUand. 1 


Ireland. 

PalBBtine (0. Test.). 

Palestine [N. Test.]. 


STANFOED'S OTTTLrKE MAPS. BIb-, 
drowlnl pup^r. A SiTli'i o( GeogrQiJilml Lirrc 
L'ec[iilKni>»ledgfSuciet;-aMB|Sflnd AOasa. Pt 


I inches by tl, pnntoil on 



. Unlfuim in tiie, price, ftc. 



The OXFOBD SKRIB9 of OUTLINE QL&PS. sue, ] 



Edward Stanford, 55, Charing Cross, Loudon. 



Stanford's gtagrams ai |tatural PisforB. 



funn at a book, tbuB rendering tbem iLvgllible eltber for Clua EieiclKS or inill- 
The price of uch,iii(iunled oil roller and viindshnl. In Si. ; or folded In a tiiwk,4i, 
CharaoteriBtio Britiali Posalla. By J. W. Lownr. F.R.Q^. 
Characteristic British Tertiary FosbUb. Bf J. W, Lohki, F.R,G.8. 
Fossil Crustacea. By J. W. SiLTEa, A.L.S., F.0.3,, and H. WooEWinn, 

The Vegetable Kinfrdom. By A. HESFasr. 

Tie Orders and Families of Mollusca. By Dr. Woodtasd. 

UTTiapoda. Araclinida, Ciuatacea, Annelida, and Entocoa. 

Insects. By Adam Whitk. 

Fishea, By P. H. Gosse. 

Beptilia and Amphibia. Bj Drs. Beu. md Bithd. 

BirdH. By QEoaoE Okji. 



Jrbmg's JinprotjciJ Cattc^isnts. 



JAMIS MANN. M.D„ P,a.A.S„ F.R.GJ?.. lale Suva 

In Natilj nR. BUSHBY, Thk Kbv. t. CLABK. J. C 

WM. MAUOHAM, F. W. SIMMS, J. T. PRATi 



Edward Stanford, 6S, Qiaring Cross, London. 
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pre New voRf. public library 
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• book U under no ciroum stance! to be 
Uken froni the Build>a£ 
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